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PREFACE. 



These " Outlines " are written with a view of helping those who 
have to meet the following difficulties : 

I St. The limitation of time to about one hour weekly. 
2d. The fulfillment of the State law requiring the teaching of 
* * industrial drawing. " 

3d. The self-instruction of the regular teachers by whom this draw- 
ing is to be taught. 

4th, The self-instruction of pupils who may use ^his bodk as a 
text book. The teacher thus being relieved of many explanations can 
keep a part of the class busy at drawing, while instructing another 
part in other subjects. 

It is also intended as a help in manual training, and to satisfy the 
increasing demand of parents for such an education as shall prepare 
their children to learn a trada 
The aims of this book are : 

ict. To train the sight 
2d. To develop the mental faculties. 
3d. To enable one to master the reading and writing of 
the line-language of forms. 
It tries to teach : 

1st. Position, direction, and distancei. 
2d. Original designing. 
3d. Industrial representation of EolidsL 
Very little importance is attached to the perfection of lines, so long 
as the child is able to convey with them his ideas of form. In fact, 
a long experience has convinced me that the kind of perfection teach- 
ers often require from their classes is unnecessary and discouraging 
to the mass of their pupils, is attainable only by a few gifted ones, 
and is to all a great loss of time. 

The illustrations are taken mostly from original designs made by 
the children themselves, and even many of the drawings for the photo- 
engraving of these same figures have been executed by pupils still in 
the grammar grades. 

Numerous directions, suggestions, and corrections have been made 
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6 SUGGESTIONS. 

by teachers and friends, to whom I take this opportunity of returning 
my sincere thanks. 

These Outlines are really a revised and enlarged edition of the first 
half of my ** Course of Study in Industrial Drawing/' now entirely 
out of print 

P. A. G. 

Oakland, Cal., Dec., 1887. 



SUGGESTIONS. 



- t. Even if you are in a High or a Normal school, or if you have 
studied drawing already, you will make a failure of these Outlines : 

(a) By omitting any chapter of this book. 

(^) By not following strictly every rule. 

(c) By spending your time in making pretty drawings instead of 
learning drawing. 

2. In this State the law requires industrial drawing — the draw- 
ing for the use of mechanics, not artists only ; the drawing helping 
manufacturers and builders ; the drawing expressing the language of 
the useful or industrial arts, not of the polite or fine arts. 

**The language of industrial and fine arts compared and contrasted : 
Industrial art should be Fine art should bd 
I. Ornamental, and not FlctoriaU 

2 Conventional, and not Natural. 

3 Geometrical, and not show Perspective, 

4 Repetition! Variety. 

5. Symmetrical Non-symmetrical." 

Walter Smith, 

ABBREVIATIONS USED IN THIS BOOK. 

* means foot or feet ; ex. : 2' reads two feet. 

" means inch or inches; ex. : 6" reads six inches; 12' 9" reads 
twelve feet and nine inches. a b 

^ > ■ means to or from ; ex. : < 8" > reads, from point a to 
point b equals eight inches. 

• means degree; ex; 30* reads thirty degrees. 
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GENERAL RULES FOR FREE-HAND DRAWING. 



To THE Teacher. 
RULE I. 

Theatre perfeoUon, but do not expect it; at least, not more 
than in writing, of which Industrial Drawing is an extension. 

This book is neither for perfect teachers nor for artist-pupils. 

** I wish to make this statement about the unimportance of manual skill in lit- 
tle children as emphatic as possible, because so much mischief has arisen, and harm 
done to education in drawing, by an overestimate of ils importance. Misled by 
this phantom, which ex^^cX^ffty-year-old skill in Jive-year-olJ bodies, and finding^ 
it not, teachers o(len misjudge- their own excellent work, and think they have ac- 
complished nothing. This is a serious educational mistake." — Walter Smith, 

RULE 2. 

All the pupils of the class should "work simultaneously. 

RULE 3. 
Thirty (30) seconds should be ample time for the distribution 
of dra'wlDg materials and to get ready for the lesson. 
If it takes a longer time it should not be called drawing titne, 

RULE 4. 
Definitions and etymology of geometrical terms are not requir- 
ed, especially in the lower grades. A square is this, Q What is 
that ? I I Ans. An oblong. 

If pupils can see the difference between these two figures, and give the name of 
each, tjie teacher should be satisfied. It is not necessary to define tables, chairs, 
etc., to know what they are. 

RULE 5. 

{a) Encourage the pupils to make their ovm designs. 

They are more interested in what they originate, than in the finest patterns 
drawn for them. 

{b) Have the best of these original sketches drawn upon the 
blackboard. 

{c) Select, to be copied by all, those best adapted to the capacity 
of the class. 

{d) As a reward, let the pupils who have found other good pat- 
terns copy them in their own books. 

{e) When unsuccessful in finding out a pattern as desirejj, let the 
children copy one of the same kind among those given as samples. 




8 GENERAL RULES FOR FREE-HAND DRAWING, 

RULE 6. 

Drawing time. At leasf one hour weekly. Divide it into half- 
hour lessons for large pupils, and quarter-hour and ten-minute les- 
sons for the others. 

The time passed by the teacher in talking aimlessly and in making fine and 
elaborate B^res upon the blackboard should be subtracted from that hour. The 
blackboard should be used only to explain principles, to illustrate right and wrong 
methods of work, and to make a rough sketch of the example to be worked by the 
class. 

RULE 7. 

No great dlflBoulty is found in draixring when the teacher : 

{a) Studies, prepares, and practices each drawing lesson before en- 
tering the school room. 

{b) Uses few words, and corrects carefully. 

Drawing is essentially a deed work, not an exercise in elocution. The tongue is 
generally a very poor/^«ri7, and the ^-ar of the student should have very little to ^^^. 

"Never try to teach more than one thing in anyone lesson.*' 

" Be content, in criticising, to correct or call attention to one deficiency at a time, 
or at a lesson, leaving the others for future remarks." — Waiter Smitiu 

(f) Never discourages his pupils, but, on the contrary, praises their 
efforts when he cannot commend their skill. 

Be not afraid of failures ; the first failure is, or ought to be, the first step towards 
success. Consider how we learn to walk, talk, read, write, etc. Be satisfied with 
little at a time, and keep trying. 

Let us remember that free-hand drawing is only an approximate description of 
forms, and is not, like instrumental drawing, a mathematical representation of 
them. . • • '* The teacher who has, at the end, nothing to show but finely drawn 
lines, has given poor instruction. • , . Geometrical accuracy in free-hand drawing 
is not expected from any one. ... Do not, however, conclude that careless, 
slovenly work is ever to be tolerated, for it is not. Shun extremes." — WcUter 
Smith. 

IMPORTANT NOTICE. 

It 18 not necessary to draw every example or exercise given in the 
lessons of this hook. When a principle is well understood^ or a diffi* 
cvlty mastered^ pass on to the next. Our examples^ questions ^ etc, are 
given for the henejit of those who need them on account of inexperi- 
eneCy want of time to study, or lack of ability to prepare their own. 
To the original thinker they are mere suggestions, as his own origi" 
nality is better than the most servile imitation of others. 

To THE Pupil 
RULE 8. 
In th]§ course of free-hand drawing, it is expressly forbidden: 
(a) to erase lines ; (d) to rule ; (c) to measure ; (d) to trace. 
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GENERAL RULES FOR FREE-HAND DRAWING. 9 

Drawing is doing; erasing, undoing. We do not learn by erasing It prevents 
simultaneous work by the class, cultivates carelessness, and is a loss of time. Rul- 
ing, measuring, and tracing destroy self-reliance, boldness of execution, and trans- 
iotvn free- hand into instrumental drawing. Vou will be told of the exceptions to 
these rules in special cases, outside of which you must strictly adhere to the 
above rules if you wish to progress rapidly. 

RULE 9. 
{a) Keep your body erect. 

Stand as far as possible from the slate or book. The work is better seen; the 
chest and sight are not injured. 

(b) Turn your arm and body freely, not your book or slate. 

This is to cause you to draw lines in all directions, and to increase the freedom of 
your hand. 

RULE 10. 

{a) Your book should always be clean, and its pages properly 
numbered. 

{b) The louter edge of your "book or slate should be parallel with 
that of the desk. 

{c) Write neatly, in a small hand, upon the first page of the cover : 

In the upper margin : The name of the school and number of grade. 

In the left margin : The name of your teacher. 

In the lower margin : Your own name and age. 

In the right margin : The name of the County-,-and- City or School District. 

{d) Over this put an extra cover, with simply your name upon it. 
Do not paste or sew this extra cover to the regular one. 

{e) Have a piece of clean paper to put under your hands. Wash 
them before drawing. 

(/) Remember that yoiir book will not be improved by curling its 
corners, blotting, coloring, soiling, and creasing its pages and cover. 

RULE II. 
wAfter each dot or line, your book or slate should be held 
vertically, at arms' length, in front of your eyes, and 
turned about for better osamination. 

This is one of the most essential direcUons. If it be not observed, little or no 
real progress can be made. 

To see a line distinctly, a distance of at least from three to five times the length 
of that line is required. 

RULE 12. 

{a) Pencils should be at least four inches long ; well sharpened ; 
collected after each lesson, and used for drawing only. 

{b) The pendl should be grasped lightly with the fingers, about 
one and one-half inches from the point. The lighter the line is to 
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GENERAL HULKS TOR FREE-HAND DRAWING. 



be, the farther the fingers should be placed from the point of the 
pencil. 

(r) It should be held nearly at a right angle with the line being 
drawn. 





Fijr. I. 

Kote. Move the pencil according to the directions indicated by the arrows. 

RULE 13. 

(a) Practice often upon the blackboard. 

Keep the center of your drawing on a level with and opposite your eye. 
After each dot or line, stand a few feet from the board, in front of 
the sketch, and correct it, if necessary. 

A pupil who tries to be steady by touching the blackboard with his hand or arm, 
will fail to acquire freedom of movement. 

(d) When drawing very long horizontal lines, move both hand and 
body forward. For vertical lines, stand far enough from the board 
to allow the extended arm to drop easily downwards. 

RULE 14. 
Modela : — (d) No surfaces, such as triangles, squares, circles ; no 
solids, such as cubes, prisms, pyramids, should be drawn unless each 
pupil has the proper model at hand. 

(d) Always try to make your own models. 
The right impression of forms should always precede the attempt to draw them. 

RULE 15. 
Before drawing any figure, think how it should be done, then dra'W 
lightly, boldly, and rapidly. 

Rapidity is not Hurry. 
"Rapid drawing may result, as it sometimes does, in the most careless and 
shiftless work ; but a dilatory way of working leads to a lack of interest, and this 
to poorly executed and unfinished exercises, and many other things wliich defeat 
the desired end, and tend to crca-te aversion to drawing. One of the important 
features for which drawing is introduced in the schools is lost, for slow work with 
the hand will ever be against the pupil when he steps out of the schoolroom into 
the workshop. He who is to labor through life with his hands will gain the 
highest wages who uses his hands and his eyes to the best advantage." — JValier 
S. Perry ^ 
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CHAPTER I. 

FIRST YEAR— FIRST HALF. 
In this grade a lesson should rarely exceed ten minutes at a time. 

Section I. 

Words: Right, Left.* 

1. Show, touch, point out : 
(a) The rtg^/ and the /e/t 

hands, eyes, 

feet, cheeks, 

arms, thumbs, 

elbows, shoes, 

shoulders, sleeves, etc 

{p) The H^/U and the /^/ sides of 

slates, desks, 

tables, blackboards, 

charts, school-room, eta 

2. Point out, name what is on the ri^hf, on the /e// of 

a desk, a table, 

a pupil, the teacher, eta 

3. Turn, face, march to the ri^A/, to the /<^, in the school-room 
or in the yard. 

Words: Upper, Ijower. 

4. Hold objects vertically, when they are not already in that po- 
sition, and fipd out the upper and the lower: 

(a) Ends of a stick, pencil, penholder, straw, eta 

(b) Sides of a chart, panel, pane of glass, slate, eta 
{c) Faces\ of a block, box, solid. 

(d) Corners of any of the foregoing or similar objects. 
Do not contract any bad habit. Do not sloop, nor in any manner be too close 
to your work. Read rules 9, 10 (3), and 12. 

* No apology is made for introducing drawing through language lessons. Much 
time Is saved afterwards if one word can be used instead of a whole sentence. At 
any rate, drawing should not be a separate study, but a help to and a part of each 
of the other studies. 

+ Do not use the word " jw5f," instead of *^/ace'^* or ** sur/aceJ* 
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12 INDUSTRIAL DRAWIXQ. §§ 2, 3 

5. Place two objects (books, cubes, etc.), or draw upon the black- 
board two dots, lines, etc., the one over the other; then name, touch, 
point out the upper, the lower one. 

6. Find the 

Upper left comer of a '\ 

Lower " ** ** " I blackboard, wall, slate, chart, panel, page, 

Upper right " •* " | etc. 

Lower " " « "j 

7. Draw dots in such corners of the slate, or of the blackboard, 
as named by the teacher or a pupil. 

8. Write the words : rights left^ upper^ lower. 



Section 2. 



the school-room, the black- 
board, the door, frames, 
charts, slates, pages, etc 



Word: Comer. 

1. Touch, point out, name: 
{a) The corners of 
{h) The right and left comers of 

(c) The upper and lower corners of 

(d) Count the number of corners of 

2. Write the work corner. 

Word : Dot 

3. Make lights small^ and round djts upon your slate or the 
blackboard. 

4. Write the word dot 

Section 3. ' 

Word: Side. 
T. Draw a square or an oblong upon the blackboard, call its lines 
sides. Write the word side near each line. 

2. Cut polygons out of paper, call their lines sides. 

3. Tell the right, left, upper, lower sides of squares and oblongs. 

4. Point out, touch, name the sides of slates, charts, boards, 
panels, cards, etc. 

5. Draw dots along a given side^ in a corner of the slate or board. 

6. Write the word side. 

Word : XlquaL 

7. Compare two sticks, straws, lines, etc. 
Longer, shorter, equal. 

II are equal because they are of the same length; || are not 
equal because one line is longer than the other. 
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§§ 4, 5 INDUSTRIAL DRAWING. 13 

8. Fold, cut : slips of paper, sticks, straws, wooden toothpicks, 
and find out if they are equal or not equal, 

9. Compare whole objects, like panels, desks, slates, trees, houses, 
boxes, etc Find out if they are equals or which is the larger, or the 
smaller. 

10. Write the word equal 



Section 4. 



Word : Distance. 

1. Show the distance between two objects about the room, as : 
windows, doors, desks, pupils, etc., or by spreading the hands apart. 

2. Put three coffee beans, beads, buttons, or the like, at equal dis- 
tances upon the slate or desk. 

3. Draw three dots upon the blackboard, and moving one of them, 
find out when they are at equal distances. 

4. Draw dots at equal distances upon the slate. 

5. Write the word distance. 

Word: Center. 

6. By guess, actual measurement, or diagonals, find out, show, 
put a finger or a dot upon the center of : 

(ft) A line, stick, toothpick, straw, string, etc. 
(b) A pane of glass, page, panel, board, book cover, chart, top of 
a desk or table, class-room floor, walls, slate, etc. 

(r) Of the upper, lower, right, left sides of the same objects. 

7. Put a bean, button, or bead upon the center of the slate. 

8. Draw a dot in the center of the slate. 
Observe carefully rule ii ; also rules 9, 10 (^), and 12. 

9. Write the word center in the center of the slate or board 



Seotion 5. 



Word : VertioaL 

1. Tie a weight to the extremity of a string ; suspend it ; when 
motionless the string will be in a vertical (up and down) position. 

2. Name, point out, touch : 

The vertical lints about the room, such as are in the 
walls, panels, 

windows, blackboards, 

doors, charts, etc. 

3. Hold up books, slates, pencils, pens, pointers, arms, etc., in a 
vertical position. 



Digitized by 



Google 



14 INDUSTRIAL DRAWING. §S 6f 7 

4. Draw vertical lines upon the slate and blackboard 

5. Put a button or bead in the center of the slate, and other beads 
at equal distances above and below, in a vertical row. Make other 
vertical rows on each side of the first. 

6. Repeat this with dots instead of beads. 

7. Write the word vertical. 
Read and observe rules 9, 10, 11 and 12 



Section 6. 



Word : Hoxizonta]. 

1. Have a straw or a stick floating in a glass, or in a pail of water. 

2. Find out lines in that same position, like lines in the floor, lip- 
per and lower sides of walls, blackboards, charts, doors, windows, 
panels, panes, tables, desks, benches, etc. 

3. Name horizontal surfaces, as floors, ceilings, tops of tables etc. 

4. Draw horizontal lines upon the blackboard or slate. 

5. Put a bead in the center of slate and others at equal distances 
to the left to the right of it and in a horizontal xo^. Make other ^7r^ 
zontalxo^^ with beads, beans, grains of wheat, etc., at other places 
on the slate or desk. 

6. Repeat the last exercise with dots instead of beads. 

7. Write the word horizontal. 

Word : Margiii. 

8. Open a book and show the margins. 

9. Point out, touch the margins on engravings, charts, cards, 
maps, etc. 

10. Write the word margin^ 

11. Remember to leave a margin between your dots'or lines and 
the edge of your slate. 

Read and observe rules 9, 10, 11, and 12. 



Section 7. 

RULE i6. 
{a) Make dots lights small ^ and round. 

ip) When numbered in this book, make them in the order of the 
numerals. 

(c) Never number dots on slates or in blank books. 
The numerals distract the eye from the proper spacing of the dots. 

(d) When dots are not numbered in this book they should . be 
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§ 7 INDUSTRIAL DRAWINO. * 15 

drawn, as far as possible, in the following order : (i) center, (2) left, 
(3) right, (4) above, and (5) below the center. 

THE FIVE DOTS. 

Read and observe rules 9, lo, ii, 12, and 13. 

.4 (a) Draw dot i in the center of your slate. 

.2 .1 .3 HOLD UP YOUR SLATE. See rulc II. 

,^ Correct, if necessary. 

Fig. 2. (b) Draw dot 2 to the left, horizontally with center. 

Leave a margin of about ^ inch (the width of your first finger) on 
the left side of your slate. 

HOLD UP YOUR SLATE. 
Should you draw dot 3 before dot 2, your hand would obstruct your sight m 
spacing off the left dot. 

(c) Draw dot 3 to the right, horizontally with center, and at the 
same distance from center as dot 2. 

HOLD UP YOUR SLATE. 

(d) Draw dot 4 vertically above center, and at the same distance 
from it as dots 2 and 3. 

HOLD UP YOUR SLATE. 

Note. — This dot 4 is naturally placed loo near the center. If you take two 
rulers, each one foot long, and hold one ruler vertically, while the other is placed 
horizontally, the vertical ruler will appear somewhat longer than the horizontal 
one. On account of this illusion of the eye, if we try to draw two equal lines, 
one vertically, and the other horizontally, we are inclined to make either the 
vertical line too short or the horizontal line too long. 

Remedy : Turn your slate about in front of your eye, so that each side of the 
slate shall be in turn the lower side. See rule 11. 

An opposite mistake is often made : pupils will draw dots 4 and 5 too near the 
upper and the lower edges of oblong slates, instead of having these dots at equal 
distances from the center. This is caused by the pupils thinking they must have 
an equal margin all around the slate. 

{e) Draw dot 5 vertically below center dot i, and at the same dis- 
tance from it as dots 2, 3 and 4. 

HOLD UP YOUR SLATE. 
Examine and see that your dots make straight vertical and horizontal rows. 
In the same manner, draw : 
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5 crosses. 


4- 
5 stars. 


5. 

5 rings. 
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16 ' INDUSTRIAL PRAWINQ. § 8 



Section 8. — — 

RULE 17. 
To draw a line. 

(a) Make a dot for eac/i end of the line. 

ip) Without touching the slate or paper, carry the pencil three 

times over the path of the intended line. 

(c) Sketch the line very lightly^ looking at the dot it is desired to 
reach^ and not at the point of the pencil, 

**\Vhen a carpenter drives |^ nail, he does not look at his hammer, but at the 
nail-head. Just so in drawing a line to hit a given dot, look at the dot and not 
at the pencil. All beginners are inclined to do the opposite ; the teacher, there- 
fore, must give especial attention to this matter." — Charles B, Stetson, 

(d) If the sketch be wrong, correct it by drawing another light 
line. 

(e) JAne in with a slow, uniform motion, following the corrected 
sketch. 

Never allow the pencil to move faster than the eye or mmd ; otherwise, the line 
will be drawn at hazard. 

See that the hand does not obstruct the vision. 

(/) Make the line of the same apparent width throughout its 
whole length. 

(g) Make it gray rather than white upon slates, or black upon pa* 
per. 

(h) Use the arm or shoulder movement 

Read and observe carefully rules 8,9, 10 (^), 11, 12, 13, and 15. Also, rule 
16, § 6, and rule 17, § 8. 

1. Draw the five dots, fig. 2, p 15. 

2. Draw an horizontal line from dot 2 to dot 3. 
^^ Apply rule 17, viz : 

{a) Put your pencil on 2, look at 3. 

{d) Without looking at the point of your pencil, and without 
Fig. 6- A cross. touching your slate with it, move it steadily from 2 to 3- 

(r) Repeat this three or four times. 
{(/) The last time, draw as light a line as possible. 

HOLD UP YOUR SLATE. DO NOT ERASE. 
If wrong, next time you will be more carefuL You will think before moving, 
and observe rule 17. 

3. In the same manner draw a vertical line from dot 4 to dot 5. 

HOLD UP YOUR SLATE. DO NOT ERASE. 

4. Repeat this exercise upon the blackboard, observing rule 13. 
If you cannot help looking at tbe'point of your pencil or crayonj place a book 

or a large card between your pencil and your sight. 
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ri«. 7. 



Section 9. 



SQUARE — OBLIQUE LINES. 

Mod:ls, Each pupil should have a 4 inch square with a dot in its 
center. 

1. Write the word square, 

2. Talk about the square ; touch, examine, compare, name its cor- 
ners, sides, center, etc. /v 

3. Hold it vertically upon one of its angles, \ • j^ call its lines 
in that position oblique lines or sides. ^"^ 

4. Find other oblique lines in the room, like the slanting sides of 
<iesk-tops, picture frames, etc, 

5. Hold up in vertical, horizontal, and oblique positions objects 
such as pencils, penholders, sticks, straws, toothpicks^ arms, pointers, 
<tc. yv 

6. Finally, put the square thus < • > upon the desk. 



Its corners are like dots 2, 3, 4, and 5 at the same distance from its center. 




{a) Draw the five dots, p. 15. 

{b) Turn your bo Jy slighdy to the right ; do not turn your slate. 
Draw an oblique line from dot 4 to dot 2, observing rule 17, p. 17. 

HOLD UP YOUR SLATE. DO NOT ERASE. 

{c) In the same manner draw line from 3 to 5. 

HOLD UP YOUR SLATE. DO NOT ERASE. 

{d) Turn slightly to the left. Do not turn your slate. Draw line 
from 2 to 5. 

HOLD UP YOUR SLATE. DO NOT ERASE. 

(e) Draw line from 4 to 3. 



HOLD UP YOUR SLATE. DO NOT ERASE. 









'. ^ .^ ...*. w^ »■ ':• ,f 
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Place your paper square, and your slate in the same vertical position in front of 
your eye. 

Does your drawing look like the square ? If not, which dot is too near or too 
far from the center ? 

Work fig. 9, lo, II, 12, and 15 in the same manner. 



Seotion 10. 



Dictation and Memory Exercises. 

.4 {a) Draw the five dots with their numerals (fig. 14) 

.2 .1 .3 upon the blackboard, {b) Each pupil draws the same 

.5 dots without the numerals upon his slate, as in Sec. 7. 

Fig. X4. 

DICTATION. 

{a) Put the point of your pencil upon dot i, dot 2, dot 3, dot 4, 
dot 5, dot 3, dot 2, etc. 

{b) Put your pencil upon dot 2, dot 3, dot 2, dot 3, 2, 3, draw a 
line from 2 to 3. 

Hold up your slate and examine. Do not erase, 

(c) Put your pencil upon dot 4, dot 5, 4, 5, 4, 5, 4, draw a line lo 5. 
Hold up your slate ; examine, Dj not erase, 

(d) Turn your body slightly to the right, put your pencil upon 4, 
2, 4, 2, 4, 2, 4, draw a line to dot 2^ 

Hold up your slate, 

{e) Pencil upon 3, 5, 3, 5, 3, 5, 3, draw to 5. 
Hold up your slate. Do not erase, 

(/) Turn your body slightly to the left ; pencil upon 2, 5, 2, 5, 2, 
5, 2, draw to 5. ^ 

{g) Pencil upon 4, 3, 4, 3, 4, 3, 4i draw to 3. 
Hold up your slate. Do not erase. 



Now, draw ^ ^ upon the blackboard. Pupils compare 




Any other figure may be dictated in the same manner. 

MEMORY EXERCISES. 

ist. Draw any one of the figures, from fig. 8 to fig. 13, you like 
best. Remember everything you had to do — the order and manner 
in which you did it. Do not omit anything : positions, holding up slate, 
drawing light lines, etc. 
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2d. In the same manner, draw from memory any example called 
for by the teacher. 

3d. The teacher draws a new five-dot figure upon the blackboard, 
explaining slowly what to do. When finished the figure is covered up 
and the pupils draw it from memory, without further explanationsL 
At the end of the exercise the figure is uncovered, and the pupils com- 
pare their work with that on the blackboard. 



Section 1 1 . 



BISECTING — THE NINE DOTS. 

Bisect. I St. Cut, tear, break into halves: a stick, a string, a 
straw, a slip of paper, etc. 

2d. Draw an horizontal line on the blackboard or slate. Placing 
your finger over its center, bisect the line (erase across it). Same with 
vertical and oblique lines. 

3d. Draw the same lines again, and bisect them by putting a dot 
upon the center of each. 

The nine dots. 

.4 {a) Draw center dot i. Hold up your slate. 

.8 (b) Draw left dot 2. Hold up your slate. 

.2 .6 .1 ,7 .3 (c) Draw right dot 3. Hold up your slate. 

.9 (d) Draw upper dot 4. Hold up your slate. 

.5 {e) Draw lower dot 5. Hold up your slate. 

^»«-^5. (y) Bisect distance between dots i and 2, 

(dot 6). Hold up your slate. • 

(£) Bisect distance between dots i and 3, (dot 7). Hold up your 
slate. 

(h) Bisect distance between dots i and 4, (dot 8). Hold up your 
slate. 

(/ ) Bisect distance between dots i and 5, (dot 9). Hold up your 
slate 

Note. — Little by little you should form the habit of holding your 
slate, pencil, hand, and body ia correct positions, and of examining 
your work at arms' length and correcting it when wrong, all this with- 
out BEING TOLD EACH TIME. 

To the teacher. Different methods of drawing the following examples : 
I. The teacher explains and draws one dot or line at a time upon the 
blackboard, the pupils draw the corresponding dot or line upon their slates. 
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2. The teacher explains and draws the whole figure at once upon the black- 
board, the pupils listen and question, then themselves draw the whole figure 
without further help from the teacher. For instance, the teacher goes through 
the seven stages of fig. i6, and when the example is finished the pupils draw it 
step by step, as they have been told. 

3. Dictating as in section 10. The teacher numbers dots (as in fig. 1 5) upon 
the blackboard. The pupils draw the nine dots without the numerals. 

Dictation : {a) Put your pencils upon dot 4, upon 2, 4, 2, 4, 2, 4, draw a line 
to dot 2. 

{d) Pencil upon 3, 5, 3, 5, 3, 5, 3, draw to 5. 

U) ** '* 2, 5, 2, 5, 2, 5, 2, draw. 

W " '* 4, 3, 4, 3, 4. 3, 4, draw. 

{e) ** "6, 7, 6, 7, 6, 7, 6, draw. 

(/) '* " 8, 9, 8, 9, 8, 9, 8, drawo 

Lay your pencils upon the desks. 

Then the figure is drawn upon the blackboard, and the slates are examined and 
marked. 

4. Draw upon the blackboard the whole fig. 16 without any explanation. 
The pupils find out their own methods. The teacher corrects the wrong ones. 

Other examples upon the nine dots. 




Once in a while, for variety : 

I St Space dots, using beans, beads, etc. 

2d. Make foregoing figures with wooden toothpicks, or narrow 
slips of white or colored paper, 

3d. Draw the same upon the blackboard, using colored crayons, 

4th. Use paper and lead pencils. 

Do not forget to place a 4-inch square obliquely before you, upon 
your desk ; the nine dots may be marked upon one of the faces of the 
square. 

For memory lessons, see section 10, 
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Section 12. 



THE THIRTEEN DOTS. 

,4 {a) Draw the nine dots (fig. 15). 

.10.8 .12 {b) Bisect distance 4-2. Hold your slate up. 

,2 ,6 .1 .7 .3 (<r) Bisect distance 2-5. Hold your slate up. 

.11.9 ,13 (^) Bisect distance 4-3. Hold your slate up. 

,5 {e) Bisect distance 3-5. Hold your slate up. 

^^»- 24. Let the dots be in straight rows, vertically, hor- 

izontally, and obliquely. 

Alternating the methods explained on page 19, draw the following 
or similar examples : 




37- 38. 39* 40' 4*« 4S. 

For memory exercises, see section 10, 
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CHAPTER IL 

FIRST YEAR— SECOND HALF. 

71? the TeacJicr, — As a reward, pupils may be allowed lo draw on paper with 
lead pencils. 

In lower grades : '* Inventive drawing, to be recreation or amusement, and pur-, 
sued as in Kindergarten Schools. Children unable to do it to be allowed to rest 
and watch those who can, and never to be distressed by their work." — Walter. 
Smith. 



Section 13. 



NINE DOTS FOR AN UPRIGHT SQUARE. 

Remember rule ii, and to hold your hand and body, slate and 
pencil in proper positions, 'without being told each time. 

Each pupil should have a 4-inch card-board square, and large one- 
foot squares should be hung upon the walls of the school-room in 
these two positions — □ and <(y 
-6 ,4 ,8 ,6 . .7 {a) Draw the five dots. (fig. 2, sec. 6.) 

.2 .1 .3 or ... {b) Add dots 6, 7, 8 and 9. 
.7 .5 .9 .8 . .9 Be careful to have all these dots in verti 

^»8- 43- Fi«- 44. cal and horizontal rows. 

By one of the methods explained in section 10, draw: 



b. 



45- 



Other samples : 





53- 54- 55- 56. 57. 

A chaii . House. Folding Table. 
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Try to invent your own patterns. 

Let all your lines begin and end at the dots. Do not draw curves- 

AVhen inventing your own patterns you may erase the lines you 
dislike, and replace them by others. This is an exceptional case. 
You must not erase in any other. 

How many capital letters can you make with these nine dots ? Ans, 13. 

lUifT.E.THN/.XZNMKiiY 

58. 



Section 14. 



THIRTEEN DOTS — UPRIGHT SQUARE. 

Read and observe former rules. 
Handle, talk about the square, 
its diameters, its diagonals. 
Draw the nine dots, then 

fig- 59- 

Write or print the words di- 
ameter and diagonal close to 
the proper lines. 

59. 



BlAM 



> 
ETtll. 




n 




Leave these sketches upon the blackboard. 
.6 .4 .8 {a) Draw fig. 43. 

0I2 {t) Bisect with thedots 10, 11, 12 and 13. 

,2 .10.1 .11.3 Invent your own pattern. 

.13 Remember the rule : 

.7 .5 .9 Each line must begin upon one 

60. and end upcn another of these thir- 

teen dota No curves. 
Using one of the methods of p. 19, any of the following figures may 
be drawn. 



i^E^NP 
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Section 15. 



TO. 

2. 

II. 



A DIAGRAM WITH 1 7 DOTS. 

6 .14 ,4 .15 .8 Draw dots as numbered. 

J 2 Invent your own patterns. 

.13 



Read rule 5. 



.7 .16 .$ .17 .9 



73- 



Samples of work to be done. 




.14 



.16 



92. 



•15 



.17 



Section 16. 



ANOTHER DIAGRAM WITH 1 7 DOTS. . 

{a) Draw fig. 60. 
{b) Add dots 14, 15, 16 and 17. 
Follow former rules. 

Remember the dictation and memory exercises. 
Invent your own patterns, and draw the best 
ones upon the blackboard. 
Samples. 











1 
1 


* 


\ 1 / 

/ 1 k 






— 1 




:^: 




— 1 



95- 



S6. 



98. 
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Section 17. 



• « • 

.20 

.18. .19. 

.21 



^a) Draw fig. 73. 
(If) Add dots 18, 19, 20 and 21. 
Follow closely former rules. 
Invent your own designs. 



Samples. 




Section 18. 



TWENTY-FIVE DOTS. 



Do not draw dots always in the same order. 



.6 .18.4 .19.8 
.14.22.12.24.16 

.2 ,10.1 .IT. 3 
.15.23.13.25.17 
.7 .20.5 .21.9 
125. 



ex:6io4ii7 12345 

16 18 20 22 24 6789 10 
2 12 I 13 3 II 12 13 14 15 

17 19 21 23 25 16 17 18 19 20 
* 8 14 5 15 9 21 22 23 24 25 

and other variations. 
Work as in preceding sections. 



i 







'^^ ' -J T ^5* ''? "- •' z-^"' ^v •■ 



f,'!''^ 



IXDUSTUIAL DRAWINQ, 



§ 19 



(1^ 

Scmples: I J ' I I 





za5. 



laS. 




Section 19. 

PICTURES. 

No picture should be drawn unless the 
twenty-five dots are correctly spaced. This 
exercise is not for fun, but as a reward for 
accurate work. Samples : 



.^^=7: : 



149. 




150. 



15X. 






X55* 



X56« 




xsa. 



• • • 





XJZ- 



158. 




153. 




X48, 




154. 




iS9- 



x6o. 
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Section 20. 



BLOCKS. 

Here, agsdn, space your twenty-five dots carefullyj oi the value of 
this exercise will be lost. 

After the drawing of a block, turn your slate about, so as to have 
successively each side of it as a lower side. Find out and tell what 
each block is good for. 

Try to make other blocks out of these twenty-five dots. 



Samples 




176. 



J./' 



173. 



X79. 



x8> 



z8if 



Saotlon 21. 



PARALLEL (OR DOUBLE) LINES. 

ist Make parallel lines with toothpicks, sticks, pointers, pen- 
holders; pencils, eta 

2d. Point out, show, when these same objects are no\. parallel. 

3d. Show, name, touch i\i(i parallel lines : 

{a) In doors, windows, frames, blackboards, books, charts, slates^ 
sheets of paper, panels, desks, tables, floor joints, etc. 

{b) In sides of cubes, square and oblong boxes, walls. 

{c) In rows of desks, trees, etc. 
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RULE i8. 
{a) To draw a VmQj>araiiel to another, keep constantly in sight the 
first line drawm 

{b) Do not make dots for the extremities of close parallel lines, 
but draw them very lightly at once. 

{c) Make the space between the two lines neither too wide nor too 
narrow. 

{d) All the spaces of the same figures should be alike. 

Draw : 






1 1 


r— 1 




u 



Other samples: 



1 1 


1 


1 1 



1 




fr 1 1 


a 


1 i 




III 1 


a 



-In 
1 


^ 

1 



J83. 



184. 



185. 




iSS. 









Section 22. 



Select any other simple combination from the preceding diagram* 
and draw lines parallel to the lines of those patterns. 
You may surround the whole pattern with parallel lines. 
Samples from figures 20, 47, 59, etc. 



Ma 
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\MM 





H 




197. 



198. 



199. 




Add parallel lines to the following : 



906« 




207. 
Find others. 



308. 



209. 



Section 23. • 

RULE 19. 
Half tints s — (a) Let the space between your lines be about the 
apparent width of these same lines, thus : 1 1 1 1. 

(^) Do not tint more than one-half of the space covered by your 
design. 

Use colored crayons, if possible. 

Samples : 




szS. 



8x9. 
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aaa. 

Find others. 



234- 



225. 



Section 24. 



I 2 
6 7 



3 4 
8 9 



5 
10 



DOUBLE SQUARES (OBLONGS). 

.6 .8 .10 .12 .14 6 7 8 9 10 

,2 .4 .1 .5 -3 or 24153 or 
,7 .9 .11 .13 .15 II 12 13 14 15 

a.6. 

Dots being for beginners, it is well to learn gradually how to draw 
ItgAf lines without dots, in order to work more rapidly and even more 
accurately. 



II 12 13 14 15 



Or, 




228. 



Invent new patterns, or copy the following. Use colored crayons. 

Samples : 
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^•35. 



236. 



ass. 



839. 



»37- 




«40. 




341. 242. 

You may finish the figures that are not completed. 
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CHAPTER III. 

SECOND YEAR— FIRST HALF. 

1. Whenever possible, use a lead pencil and paper. A book is easily made 
with common wrapping manilla paper. Size of pages, about 6x8 inches. 

2. Treat drawing as you do penmanship : do not erase. If any figure be 
wrong, try anew. This saves time, and cultivates care, attention, neatness, and 
precision. 

3. To make your hand really /r^^ — 

(a) Use the shoulder movement. 

(^) Draw lightly, boldly, rapidly. 

(r) Practice often upon the blackboardi 

4. Observe carefully all former rules. 



Section 25. 

THE INCH. 

1. Handle, examine, your paper inch-square. Tell about its cor- 
ners, sides, center, base, diameters, and diagonals, 

2. With the sides of that square, rule lines in these positions — 
I , — , \, /. Make each line exactly the length of one of the 

sides of your paper square. Try to remember ho\xr long inch lines 
are. 

3. Put your square upon your desk in front of you. Without 
spacing dots or using the square, draw an horizontal inch line, then 
measure it with your square. 

Caution. — Your line must be exactly one inch long. When too short, put a dot 

where the end of the line should have reached ( .). When too long, draw 

a short line where the inch line should have ended { [-). 

Try several times. In the same manner draw | , \> and / lines. 

4. Repeat last exercise with L "1 F J • Measure and correct 
How many lines are exactly one inch long ? 

5. A better way of correcting is to exchange slates with another 
pupil. Find out and write the number of perfect lines your school- 
mate has drawn. 

6. Put your paper square out of sight. Draw the preceding ex- 
ercises from memory. Exchange, measure, correct slates as directed 
in last paragraph. 

To the Teacher, — In examinations^ mark as perfect a line either -^ shorter or 
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-f^ longer than its true length should be. For instance, a line from -J-j- ^^ i~J ^^ 
an inch in length is reckoned as one inch. 

Double the allowance for 2 inches, triple for three inches, etc. 

7. In the same manner draw : [Z Z] H U ^^^ D • ^^^^ ^^^^ 
equals i inch (i"). 

80 On paper (or slate), 

• • • 

Divide page as shown here. 

Draw diagrams 244, 245, 246, placing the 

345. dots one inoh apart. 

Draw patterns as in sections 9, 13, and 24, 

Do not use curves. 

Could you cut a one inch paper square? 



a44- 



246. 



Seclion 26. 



1. Handle, examine, talk about the inch-square. 

Put it in front of you. Look at it during the lesson, but do not use 
it for spacing dots. 

Caution. Hereafter, you are forbidden to measure your 
own "work. Change slate or paper with your neighbor, and correct 
his lines. 

To the teacher. Observe direction 5/ page 7. 

A four-inch card-board square may be used by the teacher, or by a few monitors 
in correcting the work of the class. 

2. On slate or paper : 

Draw, in the following order, 25 dots, one. inch vertically and hori- 
zontally from each other. Make a design (see sec. 18). Add par- 
allel lines or half tints. No curves. 



10 



II 



4 5 



13 



10 


14 


7 


15 


12 


16 


17 


6 


18 


19 


3 


2 


I 


4 


5 


20 


21 


8 


22 


23 


II 


24 


9 


25 


13 



247. 



A shorter method of drawing diagram 247 would be, after spacing dots I to 13 
inclusive, to draw very fine and light lines (fig. 248). 



• t mma . 



b. 
248. 
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The advantages resulting from this practice are : a saving of time, a more 
accurate diagram, a freer handling of pencil, and a habit of drawing light and bold 
Unes. 



Section 27, 



HALF INCH SPACES. 



• • • • • • 



{a) Draw 25 dots as in fig. 247. 

{b) Bisect inch spaces as shown in fig. 249. 

Make a pattern. 

RULE 20. 

Patterns, (a) Space correctly the dots or lines of the diagram* 

{b) Draw the outer lines (outlines) of the pattern first. 

{c) Make the opposite corners alike. 

{d) Make the opposite sides alike. 

(e) Divide the inside of the figure into a few parts alike. 

(/) Avoid passing through the center of the diagram. 

{g) Do not draw too many lines, 

{h) Do not use curves. 

(/) Prepare your pattern upon your slate or the blackboard, so as 
to be able to rub out easily the lines you do not fancy ; but in copy- 
ing your design upon paper, do not erase. 

(k) Draw parallel lines or half tints, when possible, 

(/) Use colored crayons, when possible. 

Samples : 




250. 



251. 



352. 



253. 
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Section 28. 



• • • ••• 

• • • 

• • • • •• 

• • • •••• 

• • • ••• 

• • • 

• • • ••• 



• • • 

• • • 

• • • 

• • •• 

• • • 

• • • 

• •• 



or 



(a) 



— — -♦— 



233. 



ih) 



(a) 



Draw very light lines. 

Make a pattern upon this diagram. 

Observe rule 20, section 27. 

Samples 



ri^$^ va 





2^. 



265. 266. 

— Section 29. - 



Work as in preceding sections. 

(a) (b) (c) 



(h) 



Draw 

the 25 

dots 

fig. 247. 



268. 



259. 



(h) 





i^-H^ 



2t)3i 




(c) 

















■ ~T 


-p 












































or 












































































■ wm • 


_ 









269. 
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29 





/7i: :: : ' 


^ 


^ 


a,. 

Lptti— 1 


7 
/, 

7 



a88. 



289 



-:9i. 
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Section 30. 



SUBTRACTING DOTS. 



By omitting some of the dots of fig. 268, other diagrams may be 
obtained. 



• • • • • • • • 

>• •• • ••• a. 



• • • 
» • • • • a • 



• • • • • ( 



• •• •• •■••• 



9 
• 0009 



294. 



-9> 



'9>. 



89' 



or 



n 



-E3 



n 



JT 



____E 
2±±z 

1 I _JI 



3-€H +^^ 



299- 303- 3o»« 

Work as in preceding sections. 

Samples : 



1 



3«>> 
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316- 317- ' 3i^« 

Most of these patterns were made by children. 



V V V V 






319. 



Section 3 1 . 



PERPENDICULAR LINES — ANGLES. 

I. Draw these two lines : . These lines are parallel because 

they run in the same dirdctioa 

An angla is the diffbrenoe of direotion of two lines that meet 
in a point, or would meet if sufficiently extended. 



Draw these two lines : 



> 



Are these lines parallel ? Why ? What do you call two lines run- 
ning in different directions ? 

Draw and write : Angle ^ 



Vertex 



330. 



What is the vertex of an angle ? 
Is this ^ an angle ? Why? 



2. Make angles with sticks, pencils, penholders, etc. 

3. Find lines making angles in doors, windows, walls, tables, desks, 
charts, books, boards, etc. 

Do you know two streets or roads making an angle or angles ? 
How many angles in a square ? 

With only two sticks or pencils, can you make one angle ? — two ? — three ? — 
four ? — five angles ? 

4. A perpendicular line is a line making equal angles with 
another line. 



Example : 



1+ 



321. 



Upon your desk, make perpendicular lines with sticks, pencils, etc. 

Point out \iTie& perpendicular to others in this room. 

Can you diXivN perpendicular lines in eight different positions } 
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Example : | /v^ | Find the othars. 

5. One of the equal angles made by perpendicular lines is called 
a right angle. 



Jl^ 



323. 

Find right angles about this room. 

Look at slates, charts, tables, books, walls, doors, etc. 

Turn a paper-square in different positions ; remember the look of 
its angles. 

Can you draw eight right angles, each in a different position ? 

Caution. Be sure that each angle looks like one of the corners of 
your paper-square. 

6. Draw x . Tell why these lines should not be called 

324' 

perpendicular lines. 



Draw and write ^ x -^ 

AcUTrv'OBTVSf 



utX'C 



325- 
Draw each angle by itself. 



326. 3->7. 

One angle is greater and the other smaller than a right angle. 
What is the name of an angle smaller than a right angle ? — greater than a right 
angle ? 
Change these right angles into acute angles s|| A A V V "IT 



Example : j X I X \^ \ 



328. 

Draw: | | | | 1 I I I' With these lines make 12 acute angles, 

each in a different position. 
Change into obtuse angles s L L T T F P J J 



^^''^ T T7 ^::; ^u&i/ Google 
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Example : 



329. 



With these lines : | | 
in a different position. 



I I I I make 12 obtuse angles, each 



7. Draw: QAXlV K 



330- 

Write between the lines of each angle- R for right angle, A for 
acute angle, and O for obtuse angle. 



Example : 



8. By folding or cutting paper make right, acute, and obtuse an- 
gles. 

9. With a knife, a carpenter's rule, etc., make and name the three 
kinds of angles. 

10. On paper. Draw diagram 268, and by connecting dots make 
several right, acute, obtuse angles, and perpendicular lines in differ- 
ent positions. 



Section 32. 



TWO INCH LINES AND SPACES. 

I. Work the two-inch paper square as you did the inch square in 
section 25. 

Draw dots and lines as follows : 



-I .3 
.2 .4 



or 



.1 .2 
.3 -4 



^ 

i b 
ff 



332 • 333» 

2. . On paper draw dots two inches apart, or lines two inches long. 

ia) (b) 



d 







388. 



Digitized by 



Google 



§ 33 



INDUSTRIAL DRAWING. 



41 



'Z 

A 



3 

e 



IB 



336* 



339- 



Copy figures 337, 338, and 339. 



Section 33. 



TRISECTINGo 



Trisect, i. Cut, tear, break, sticks, straws, slips of paper, etc., 
into thirds. 

2. Draw a line upon the board or slate. Placing two fingers upon 
that line so as to make three equal parts, trisect (by erasing across). 

Repeat with lines in other positions. 

3. Trisect the distance between two dots. (Do not draw three 
dots, instead of two, between the first two dots.) 

4. On paper . ' 



- . . 























340. 



341- 



343 








344- 







































34a* 345* 

Work these diagrams as usual. Remember former rules. 

Samples ; 
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360 




363. 



3U' 



7 






W 




1 














X 






1 




3 


























L 






5. 


L— 


& 



365. 



With dots. 



Section 34. 



{a) Draw center dot 1. 

(b) Draw line 2-1, two inches long. 

(c) Draw line 1-3, two inches long. 
{i) Draw line 4-1, two inches long. 
(e) Draw line 1-5, two inches long. 



:-h'i-H 





"** 


44i 


-♦♦ 



(O 



^^) 



(A) 



(/) 



V •«• 



•2 . . ."^ . .3 ^^ leaving out a certain number of dots, 

other diagrams may be found. 



•7. . .^, J9. 
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Either make a pattern as usual, or, drawing any one of the follow- 
ing outlines, divide its surface and improve it. 




Section 35. 



DOUBLE SQUARES (oBLONG). 

Either with light two inch lines, or dots two inches apart — draw : 

.1 -3 



.2 .4 



/ 3 

^ 6 

7 I 



•S .6 

378- 



Make one or two patterns upon paper. 

Samples. 
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384. 

Find others 



Section 36. 



REVIEW. 



3J^8. 



1. Can you draw from memory : 
(a) One and two inch lines ? 
(If) One and two inch squares ? 
(c) Four inch-squares in a horizontal row ? ex : 
{d) The same in a vertical row ? 
(e) Five inch-squares forming a cross ? 
(/) Nine inch-squares, forming a square ? 

2. Draw : 

(a) Parallel lines in 4 diflferent positions. 

(^) Perpendicular lines in 8 different positions. 

(c) Right angles in 10 different positions. 

(d) Acute angles in 10 different posiiions. 

(e) Obtuse angles in 10 different positions. 
(/) Squares in 2 different positions. 

3. Find out the names of the 1 6 different angles in this oblong. 




4. (a) Let somebody dictate to you some of the figures you have 
drawn, as figures 350, 351, 352, 367, 368, 369, 372, 384, etc. 

(d) Dictate one of these figures to a class-mate, or to your class. 
Try to make yourself understood by the others. 

5. Of all the figures you have drawn during this term, draw from 
memory the one you like best. 



Digitized by 



Google 



§ 36 INDUSTRIAL DRAWING. 45 

RESUME. 

You should now be able : 

1. To understand the meaning of the following words : 
vertical, perpendicular, bisect, diagonal, 
horizontal, right angle, trisect, diameter, 
oblique, acute angle, vertex, square, 
parallel, obtuse angle, side, margin. 

2. (a) To keep the correct positions of body, slate or paper, and 
pencil. 

(d) To draw light and bold lines rapidly, using the arm or the shoul- 
der movement. 

(^r) To find out your mistakes by holding your work at a distance, 
without being reminded of it each time. 

3. To draw : 

(a) One and two inch spaces, lines and squares. 
(if) Parallel lines, perpendicular lines, and the different kinds of 
angles in all positions. 

4. To make patterns with straight lines upon the different dia- 
grams of this chapter. 

5. To distinguish one point or line from all others, and to copy 
any pattern made from your diagrams. 
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CHAPTER IV. 
SECOND YEAR— SECOND HALF. 

If you are not already drawini; on paper, begin now. The sooner you stop using 
the slate, the better. The only exception is when you are trying to find out a new 
pattern ; then it may be necessary occai^ionally to rub out wrong or unsatisfac- 
tory lines. This is easily done on slates and saves time^ Even in this case it is 
preferable to use the blackboard to the slate. 



Section 37. 



FOUR INCH LINES AND SPACES. 

Use a 4-inch paper square, as you did the inch-square in section 25. 
Enlarge diagram 341 (or 344) as follows : 

(a) Draw dot o upon the left side of your slate or 
paper, two inches from its upper left corner. 

n{d) Dot I is one inch horizontally from o. 
(c) Dot 2 is four inches from i. 
(d) Dot 3 is four inches vertically from i. 
(e) Dot 4 is four inches from 2 and 3. 



390. 
See if these four dots are so placed as to be the corners of a future square. 

(/) Trisect until you have figure 341. 

After reading rule 20, section 27, design a pattern, and draw it 
on paper. 

See samples, section 33. 

To have the square in the center of the paper (or slate), measure 
its dimensions. If, for instance, the paper is 6x8 inches, the square 
being 4x4, one inch is left for each right and left margin, and two 
inches for each upper and lower margin. Then find points o, i, 2, 
3 and 4, as above. 

Section 38. 



• • • • • • • • • • 



TRISECTING. 

(a) Repeat figure 390. 

(^) Trisect. 

(c) Make a pattern. Remember rule 
20, section 27. 

If any figures seem difficult, draw first 
the upper left hand corner square then 
the next, and so on. Examples 
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3)2- 3^3. 394- 393' 

Corner squares of fig;. 398, and following. 



396. 




Section 39 



Work as usual : 
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Section 40. 



SIMPLE CURVES. 

Bring to school a flexible straight stick (or a whalebone) and a 
string. 

I. Hold the stick up : it makes a straight line ; bend it : it be- 
comes a curve. 



Now, hold the string stretched tightly between your two hands — 
it makes a straight line ; loosen it a little — it becomes a curve, or 
curved line. 

2. Tie the end of the string to the point of a pencil or crayon. 
Make (describe) a circle with it. 




Write the words : circhy center. 



Try again, but do not go clear around the center, thus : 
^ — w ^^ What is line A B ? How many centers has it ? 

/X ^^y'y ^ curve described from one center is a simple 

^^\kH\ curve. 

412. 
3. Make a bow with your stick and string. Draw the figure they 
make : 



The base of a curve is a straight line extending from one end of 
that curve to its other end. 

Write: ^^ Basc. 

4. Draw a four inch horizontal line, and upon its center erect a per- 

4 
pendicular one inch high i I Without touching the slate or 
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paper with your pencil, move the latter several times through 1,4, 2, 
making a simple curve. Do not stop at 4. Draw the whole curve 
with one stroke^ using the arm or shoulder movement Make both 
halves of the curve exactly alike. 

The perpendicular upon the center of the base gives the height of 
the curve above its base. It is called altitude or height 



Draw and write 



^^AiT.|Tuor 



416. 



Drawing first the bases, then the altitudes, draw in the same manner; 




• Draw in different positions curves having 

Basest 14" f 4" / 3" / 3" I 3" 
Altitudes=t2"t i^"| y"\ y2"\iy2" 

Can you draw a curve whose altitude shall be }4 the length of its base ? X' 
base? — »/^ its base? >^''^T*v. 

Can you make a crescent by drawing two curves J^^-^-^r^^ 
with the same base and different altitudes ? ^,3. 

Can you make a leaf? See figure 419. 

5. On paper : 

Draw eight curves in different posi- 
tions ; a crescent ; one or two leaves. 



(a) 




Section. 41. 

REVIEW. 

1. Find out if you can do what is required in section 36, If not, 
review it 

(a) Draw a four inch square and divide it into nine equal squares. 
(d) Draw a simple curve having a four inch base and one inch al- 
titude. Draw it again in 7 different positions. 
(c) Draw a crescent in four different positions. 

2. On paper : 

4 
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Draw two oblongs each 4 inches long by one inch high. 



2L 


\ 


X 


X 


419. 


TP" 


^^ 


^^ 


<^ 


N-, 


X 


s^ 


X 



421. 



490. 



Section 42. 



CHANGING STRAIGHT LINES INTO CURVES. 

I. Can you make 10, 12, 15 different figures by changing one, 
two, three, or all four sides of a square into simple curves ? 

Begin by drawing the sides of the squares very lightly and rapidly. 
Do not make dots. 



— D n D D a 



4*3. 



Give your curves very small altitudes. 
2. On paper : 



etc. 



J -L LI I I 



<4 



f\^\l^m7i 



4»S« 



(4 



M^ 


A 






{a) Divide the page into halves by an horizontal line. 
{b) Draw figure 424 in the upper half, and 425 in the lower half of 
the page. 

if) Each figure is 1x4 inches divided and worked as shown above. 
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Section 43. 



I. Change the straight 
lines of this figure 426 into 
curves. 

Here is a sample : fig. 427 
changed into curves (fig. 428). 



S 



4a6. 



o 




2. On paper : 
{a) Draw fi^e 426 lightly. 

(i) Change some or all of its lines into curves with small altitudes, 

(c) Draw parallel lines. 

(d) Line in. 

3. Enlarge the same figure 3 or 4 times on the blackboard 



■ Section 44, 

BORDERS. 

(a) Draw four squares, with bases of i, 2, or 3 inches, on paper, or 
4 to 6 inches upon the blackboard. 
(^) Divide into 16 squares. 

(«) m 



499. 
Or with dots : 



(») 



• • 



• • 



W 



• • • • • 
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(c) Make patterns with straight lines only. Improve them. 
Samples : 



<8t* 



4Sa« 



^SPS< 



494* 



438* 





437. 

On paper . 

(a) Divide your page into halves. 

(3) Copy two of your patterns. 



439* 



Section 45. 



Change the straight lines of fig. 431 into curves. 

As a sample of your work here is fig. 435 changed in^o curves. 




^s^s^^s^s, 




Section 46. 



REPRODUCING OBLONGS OF ANY DIMENSIONS. 

Bring to school several visiting and business cards, envelops, etc- 

1. Draw and write : F" ! I I 

Square. Oblong. 

What are your visiting cards ; squares or oblongs ? What kinds of 
angles in an oblong ? What about the lengths of its sides ? 

2. (a) Put one of your cards upon your desk, in front of you. 
Look at it closely, but do not touch it until told to do so. 

(d) Upon your slate or paper draw an horizontal line the exact 
length of the upper edge of your card. 

(c) At the left end of this line, draw a perpendicular line the exact 
length of the left side of your card. 



Digitized by 



Google 



§ 47 INDUSTRIAL DRAWING. 53 

{d) In the same manner draw the right and lower sides of your 
oblong, which should be exactly the size of your card. 

{e) Now apply your card to the upper and left sides of your oblong, 
and with a sharp pointed pencil rule along the right and lower edges 
of the card. Upon removing the card you will see your mistakes. 

It is better to exchange slates and cards with another pupil, who will correct 
your work while you correct his. 

(/ ) Write your name neatly in the center of your oblong. 

3. Draw other visiting cards with the names of your teacher, 
father, mother, relative, friend, etc. 

4. In the same manner draw an envelop and address it proper- 
ly to your father or to some other person. 

5. Try to draw the reverse or back of that envelop. Give it its 
true size. 

6. You may draw the true size of your slate upon the blackboard. 
This is a very useful and practical exercise, because lines and surfaces are not 

always of an whole number of inches; also we must learn, little by little, how to 
represent comparative sizes in copying, enlarging or reducing. 



Section 47. 



NATURAL AND PAPER LEAVES. 



Bring to school natural leaves of the shape of figure 447. 

I. {a) Fold a 
piece of paper, and 
cut it like this: ' ^"^^^^ 



-^ 




446. 447- 

This paper leaf may be prepared at home, or during recess. 

{b) Fig. 448 shows you just how to proceed in 
drawing a leaf. 

Of course, your lines should be of the size and shape ' 
of your paper leaf. 

{c) Put your paper leaf upon your drawing, and find ^^' 

out how near to the true size and shape of the leaf your drawing is. 
Try several times. 

2. Sketch the natural leaf as you did the paper one, observing the 
distances between the edges of the leaf and its center rib or vein. 
Add the other little veins seen in that leaf. 

3. On paper : 
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Draw three or four natural leaves. If you can, write under each 
leaf the name of the plant bearing that leaf. 

Could you make a border of leaves ? Draw four leaves in a square. 



. Fold a piece of green paper so as to cut eight leaves around 
a center, figure 449. 

Paste it upon white paper. 




Section 48. 

REVIEW. 

1. Trisect lines i, 2, and 4 inches long. 

2. With two-inch lines draw angles : one right, one acute, one 
pbtuse. 

3. Draw one of these angles in eight different positions. 

4. Divide a four-inch square into nine equal squares. 

5. Draw perpendicular lines in four different positions. 

6. Draw (describe) a simple curve with base and altitude in eight 
different positions. 

7. Describe a simple curve ; base = 3", altitude = i". 

8. Dictate to the class fig. 404, 418, 426, 427, 429. 

9. Make designs upon some of the diagrams given in this chap- 
ter. 

io« Make a simple curve with a base twice the length of its alti- 
tude. 

1 1. Draw the true shape and size of a visiting card ; a paper leaf ; 
a natural leaf. 

12. Look for one minute at fig. 432. Close the book and draw 
this pattern from memory. 

13. In the same manner draw figs. 391, 404, 405, 429, or 430. 

14. Change into curves one of the following figs. 106, 108, 384, 
386. 

15. Of all the figures you have drawn during this term, draw from 
memory the one you like best 
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CHAPTER V. 
THIRD YEAR— FIRST HALF. 

Buy or make a book containing i6 pages, each 6x8 inches, or about that size. 
The quality of the paper does not matter, zsyou are not allowed to erase anything 
vn it. 

Observe rule lo. 



Section 49. 



THE CIRCLE. HOW TO DRAW IT. 

You will advance in manual skill in proportion to your success in 
mastering the drawing of : 

1. The straight line. 

2. The simple curve or circle. 

The latter is so important that this chapter is almost entirely de- 
voted to it 







4SO. 



BLACKBOARD. 

1. With a string and a crayon draw (describe) . 
a circle^ Write : 

The radius (plural radii) is the length of the. 
string from the center to the oiroumferenoe. 
A radius may be i", 2", 4", etc, or i', 2', etc 
Could you describe a circle with a 5" radius ? a 9^^ radius ? 

2. Exercise L To describe a circle of any size, free-hand, 
move the point of your pencil three or four times over the path of 
the intended circumference ; then draw : 

See at distance if your circle is round. 
Compare it with the circle drawn with a 
string. Try again, and when you can de- 
S2rib2 this circle pretty well, change the di- 
rection and place of beginning. . Example : 
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This is an excellent practice for acquiring the power of moving your hand at 
•will in all directions. It will improve your penmanship. 

Repeat these exercises upon your slate and practice paper. 

Make or- procure a paper circle for next lesson. 

To the Teacher, — " Do not weary your pupils by keeping them too long at work 
at any one time, with the circle, ellipse, and oval, but rather revert to them quite 
frequently, until they have fairly mastered their different features." — Walter 
Smith, 

3. In the book : 

To help you to draw the first page of your book neatly and lightly, a very easy 
figure is given. 

{a) Draw diagram 247, section 26. Draw light dots. 
{b) Select any figure from 112 to 145. 
Draw very light lines. Read rules 1 1 and 1 2. 



■ Section 50. • 

TRIANGLES. 
RULE 21. 

{a) Have a paper circle in front of you to look at 

{b) Use the shoulder movement. 

{c) See that your figure is round. 

{d) Do not erase^ measure^ nor use mechanical means^ as strings, 
compasses, knuckles, etc. 

(e) Draw lightly^ with a slow and steady stroke, stopping only when 
the curve is finished. 

(/) Be not afraid of failures 5 keep trying, and you will succeed 
finally, 

1. Practice exercises upon the circle in the last ^ ^V 

section. / O^^^ \ 

2. Draw and write : \ Diamttc^ 
Tell what a diameter is. V J/^^ 

3. Draw an angle, and write the words vertex^ ^^>fcuiM?i^^ 
side^ close to the proper lines or point. ^53. 

Draw a right angle in 6 different positions. 
Draw an obtuse angle in 6 different positions. 
Draw an acute angle in 6 different positions. 
4* A plane figure, bounded by three 

lines, forming three angles, is car.ed 

a triangle. y 

Draw and write : Am^. sTrae* AH^t^ 
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5. All triangles have at least tivo acute angles, 

6. A right-angled triangle has one right an fV "^ 

gle. " Example : I \ 



57 



455* 



7. An obtuse-angled triangle has one 

obtuse angle. ' Example : 



8. An aoute-angled triangle has three 

acute angles. Exaipple : 



457. 
Construct right-angled triangles in four different positions. 
Cut pieces of paper into triangles, and upon each write its proper name. 

9. In the book : 

Draw the following easy Byzantine pattern for mosaic work, made 
at the close of the 1 2th century, for San Lorenzo Fuori, in Rome. 
Divide a 4-inch square into 9 equal squares ; then : 




:\ ! 

I 

I 
I 

• 



\l 






'Vz' 



I . Si 



(■-i; 



(3i 



I.. 'I ,1 : N \ I 




If you use colored crayons or paints, the large triangles in the corners should 
be red^ the shaded triangles light blue^ the white triangles and rhomboids yellow^ 
In the original, the division lines are white. 

This figure may be executed by putting in the proper places colored papers, cut 
to the proper size and shape. 



Section 51. 

CIRCLE. 

The difficulty of drawing a circle increases in proportion to the number of 
dots or lines it has to touch or pass through. The reason is that to the one idea 
— that of making a round figure — is added the perplexity of reaching given points, 
and sometimes crossing lines running in different directions, thus dividing posi- 
tive attention in the mind. 

Therefore, it is more difficult to describe circles by spacing dots for their circum- 
ferences, than by not using dots. 

Exercise II. (a) Draw diameter, or the three dots, (b) De- 
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scribe the circle, {c) Repeat, beginning at different points, and mov- 
ing in different directions, as in figs. 451 and 452. (d) Observe rule 
21, section 50. 

•■ -0-0:0 1® 

In practicing these exercises on the circle, make the diameters from 
I to 2 feet upon the blackboard, and from 2 to 8 inches on paper. 
Work in the same manner : 



Sxercise in. 

Five dots. 



Xbceroise IV. 

Nine dots. 



Bxeroise V. 

Inscribing a circle 
within a square. 

ibceioise VI. 

Adding diameters 
and diagonals. 

In the book : 

(a) 




fSl 


4< 

< 


L 

>7- 





4-8. 



^ . ^ , ---, .» 

• I • • - . , 

• • ! • I 

• ; I . ! I 

• I , . I 
I-- — 1 J I.-.--: : 

, , , , ^----J 

! i I ! ' I 

• . I • • I 

t »----! .».---«.--. J 

• J I J I [ 

• • • « • I 







4^9- 
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{a) Divide your page into fourths. 
In each construct a 2-inch square divid- 
ed into four equal squares. 

(b) Describe circles and semi-circles 
very lightly and boHly. 

(r) Bisect the radii for the smaller 
curves. 



Section 52. 



Practice one of the exercises on the circle section 5 1, 

Read rule 21, section 50. 

Practice broken lines. Do not use dots ( . . . . ) but dashes 

( ). 

Your pencil should be carried steadily forward and quite rapidly, touching the 
paper at intervals. Never stop until the desired point is reached. 

Beginners should not sketch with a jerky movement, advancing a little, then re- 
turning. 



In the book : 



(I) 








{a) Divide page in- 
to halves. 

{b) Draw diagrams 

(fig* 475) each 2x4 

• inches, in the center 

of each half page. 

{c) Sketch with 

- < -broken lines. 

{d) You may add 
double or parallel 
lines. 



Section 53. 



Practice one of Xhe exercises on the circle, sec. 51. Observe rule 21. 
With broken lines can you sketch a circle ? 

In the book : 
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{6l 478. 

{a) Dots one inch apart. 
(d) Sketch with broken lines. 
(c) Parallel lirte?, J/i of an inch frDm the others. 
Line in carefully. 



Section 54. 



Practice one of the exercises on the circle, sec. 51. Obsenre rule 21 
Sketch with broken lines. 
In the book : 



— - v-Utx - - -; 







•v^*-*-' 



I- 









it±:<^^x 




(a) 479' (t^) 480. 

{a) Inscribe a circle in a 4-inch square. Sketch the four serni- 
drcles. 

{b) Line in fig. 479. 

{c) If you so desiro, do not line in fig. 479, but sketch double lines, 
and then: 

{d) Line in fig. 480. Be careful in interlacing. 



Section 55. 



QUADRANTS OR QUARTER CIRCLES. 

Practice one of the exercises on the circle, section 51. Observe rule 
21. Sketch with broken lines. 
In the book : 



/ 



I / \ I 

K J 



I N • N / .1 

I ^ .^ 'I 
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Proceed as in last section. Square « 4 inches. 
Draw either fig. 481 or 482. 



Section 56. 



Practice one of ihe exercises on the circle, section 51. Observe 
rule 2 1 . Sketch with broken lines. 
In the book : 



l--» I - J .. . 



'-i- 






»/ I 









;.. i 






( ) 












V 






t^) 




484. 



(0 (^) 

Draw either f'g. 483 or 484, 
(a) Square = 4". Divide into 1 6 squares, 
(6) Describe curves as shown. 

(c) In figure 483 the double or parallel lines are ^ of an inch 
apart, and }( of an inch in-fig. 4S4. 
Line in and half tint. 



Section 57. 



REGULAR OCTAGON. 

Practice Exercise iV on the circle, section 51. Observe rule 21. 
Sketch with broken lines. 
Id the bookr 






>^-.. : .-.> 



U) 
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Draw either fig." 485 (without double lines) or fig. 486. 
Radius of circle = 2" or diameter = 4". Divide into eighths. 



-" Section 58. 



TWO SQUARES INSCRIBED WITHIN A CIRCLE. 

Practice Exercise IV on the circle. Observe rule 2 1. Use brok- 
en lines. 

In the book : 




(a) {J» 457. (0 488. 

Copy either fig. 487 or fig. 488. Diameter of circle = 4". Divide 
circle into octants. Connect every second dot upon the circumfer- 
ence. 



Section 59. 



Practice Exercise IV on the circle. Observe rule 2 1. Use brok- 
en lines. 

In the book : 








488. 48;. 

Copy either fig. 489 or 490. Diameter = 4". 
Section 60. 



Practice Exercise IV on the circle. Observe rule 21. Use brok- 
en lines. 

In the book : 

Sketch very lightly fig. 489. Change some of its straight lines in- 
to curves. Draw parallel lines, half tints, etc Place a small circle 
in the center. 
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Section 61. 

DIVIDING A CIRCLE INTO SEXTANTS (6tHS). 


Practice Exercise 
II on the circle. Use 
the shoulder move- 




ment and broken 
lines. 


\ J ,.....^.j, ;,^^,,J^ 




(«) 4?6. 497. 



Figs. 496 and 497. 
{ct) Divide diameter 2 — 3 into 4ths. 

ip) Through dots 4 and 5 draw perpendicular lines 6 — 7 and 
8—9. 
{c) Dots 2, 7, 9, 3, 8 and 6 divide the circumference into 6ths. 
(d) Examine at distance, and correct. 
Repeat with lines and dots in other positions. 



Ex. 



/ 






/ 1 


">N 


/ 




\ 


/ • 


1 \ , 


1 • 


• 


• 1 


1-^^ 


"*""» 1 


\ 




/ 


\ • 


1 / * 


\ 




/ 


\ 1 


1 / 


^ 


«. 


• 


^^. 


.«•' 



498. 
In the book : 




In the book : 
Draw fig. 563, 504, or 505. Circle = "" radius or 4" diameter. 






503- 504. 

(tf) Draw fig. 499. 
{b) Add the three radii, fig. 503. 
(c) Add parallel lines, fig. 504. 
(i) Upper lid of the box = ^ the height (fig. 505). 



505. 
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Section 62. 



TWO EQUILATERAL TRIANGLES INSCRIBED WITHIN A CIRCLE. 

Divide circle into 6ths, as in fig. 497. 
Id the book : 








M (^) 505. (c) 507. 

Diameter of circle=4". Draw either fig. 506 or 507. 



Section 63. 



In the book : 

Draw fig. 506. 

Change the straight lines of fig. 506 or 507 into curves. 
Make your own pattern, and copy it neatly in your book. 
Diameter of circle=4". 

Samples : 




Section 64. 



REVIEW. JAPANESE FAN. 

I St. Describe circles of the following dimensions : (a) 2" radius ; 
{p) 4" diameter. Which is the larger circle of the two ? 

2d. Draw all the different kinds of angles, and write the name of 
each close to its vertex. 

3d. Draw simple curves with altitudes : J^ its base ; — ^ its base ; 
— }i its base ; — }i its base. 

4th. Draw triangles : one right, one acute, dnd one obtuse-angled, 
and in the center of each write its proper name. 

5th. Draw the following figure and write : 
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I, angled triangle. 

2, angled triangle 

3, angled triangle. 



6th. Draw oblique lines, i, 2, 3 and 4 inches in length. 
In the book : 






(») 



■'V'-' 

(b 




5M. 



Diameter of circle = 4". 

Divide its circumference into 4ths, 8ths and 1 6ths. 



, , .<^ ^.\^ ■^•,' ■^■•-, 
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THIRD YEAR— SECOND HALF 

Section 65. 

Practice Exercises on the circle, section .51. Observe rule 21. 
Use broken lines. 
In the book : 




(a) (b) 515 S:6 

Copy either fig. 515 or 516. Diameter of circle = 4". 



Section 66. 




EQUILATERAL TRIANGLE. 

Review briefly : Angles in section 31 ; Triangles in section 50. 
Draw and write : i^/ 

"SToI ©AftC 

5x7- 518. 

The altitude (or height) is zX^diys perpendicular to the base. 
An equilateral (equal sided) triangle is an acute angled triangle 
having three equal aides. 
How to draw it : 



ist method : 
See section 61- ^ 




519. 



S20. 
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. f - . _ . . .' (^) Draw the base. Upon 

T ^K its center erect a pcrpen- 

2d method : { / ^ \ ^ji^ular equal to the base. 

Di\ide that perpendicular 
into 8ths. 

(b) Leave off the uppermcst 8th. Draw the sides. 
The altitude of an equilateral triangle is very nearly Ji the length of its base. 
Turn your work about directly in front of your eyes, taking suc- 
cessively each side of the triangle as a base. 

In all these positions the three sides must appear equal. 
Do not measure. Trust your eye. 

Can you divide an equilateral triangl^' into four equilateral triangles ? — into 
sixteen ? Can you draw ? 




522. 

In the book : 



523- 



524. 




Diameter of circle = 4 inches. 
Parallel lines ^ of an inch apart 



5=6. 



Section 67. 



ISOSCELES AND SCALENE TRIANGLES. 

An Isosceles (isos = equal, sceles = legs) triangle has only tvro 
equal sides. 

It may be an acute, an obtuse, or a right- 
angled triangle. Its altitude is upon the 
middle of its base. 

527. 528. 

Its base may be larger or smaller than its sides (figs. 527, 528). What would 
you call it, if its base were equal to its two other sides ? 
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A scalene (limping) triacglo bas no 
equal sidea 

529- 530. 

It may be an acute, an obtuse, or a right-angled triangle. 
Its altitude is never upon the middle of its base. 
Triangles are named : 




After the relative lengths of their 
Equilateral triangle. [sides : 
Isosceles triangle. 
Scalene triangle. 



After their angles : 

Right-angled triangle. 

Acute-angled triangle. 

Obtuse-angled triangle. 

Can you draw : 

A right-angled scalene triangle ? 

An acute-angled isosceles triangle ? 

An obtuse-angled isosceles triangle ? 

Cut triangular pieces of paper, and tell or write upon them their proper names, 
according to their angles and sides. 

How many figures can you make by changing one, two, or all three sides of an 
isosceles triangle into curves ? 



VV?9 



Find others : 



In the book : 



»HHii HMitHii iiiniH hhjQ (a) Divide the page into halves. 

I\ I A I A I AM (If) In each half draw 15 dots (fig. 226, 

AA/\A/\A/\/\ section 24), and bisect spaces until you have 

l i iWHlllfHnilflM !») hi 45 dots ; or draw fig. 533. Size of oblongs 

S3.. , =2"X4". 

-- ^ -^-.. ^^^ Draw fig. 532 in the upper half of 

- f ■; -^ "! page. 

"J ■ T" I "I (^ In the lower half of page, change fig. 

"J * r "'" "• 532 into curves. 



Samples : 



n \i I I ii I I ir 1 1 H ! yyyyyy//yyyyyyyy//////////Ai 



mwMJ mmm wmmA 

53-!- "3. 536. 
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Section 68. 



Practice exercises on the circle, section 5 1. 
In the book: 




#- T- -. -I- r i»-«- r -» 
!.«-i J..fc.. .1.1^ 

533.' 



{a) Draw same diagrams as in last section* 
{b) In the upper half of page, change fig. 

537 into curves, 
(t) In the lower half of page, make a 

design. 



Samples : 








EW 


^«1. 


ISH 


544. 




f)XX 



lA'j' 



Section 69. 



REVERSED CURVES. 

Here is a reversed curve : 

Tell me why it is called reversed. 
To draw it : (^7) Make a 4-inch base. 
(b) Divide it into 4lhs. 
{c) At ix)ints 4 and 5 erect )^ inch perpen- 
diculars (6-4 and 5-7). 




548. 
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{d) Make several times the motion of describing the curve> passing 
over I, 6, 3, 7, and 2 without touching the paper with your pencil, 
then: 

{e) Draw the curve lightly, slowly, steadily, never stopping until 
you reach dot 2. Examine it at a distance. 

In the same manner, draw upon the blackboard : 



In the book \ 





Draw fig. 551. 
Oblong = 2" X 4". 
Altitudes = 54" each. 
Ac'd lines above and below the 
oblong. 



Section 70. 



OBLIQUE LENGTHS. 

Be careful to spree dots accurately in this exercise. 



•* ♦ I- 



i* 



9. 



Fig. 552. Draw eight dots, each 
one inch from center i, and equally 
distant from one another. 



55a. 



533- 



s. 



7' 






Repeat this exercise with spac- 
es 2, 3, 4, 8, 10, etc., inches be- 
tween each dot and the center. 

Exchange with a schoolmate 
and correct. 



Fig. 553. Draw dots 2, 3, 4 and 5 at the same distance from cen- 
ter I, making them the four corners of a square. Trisect. 
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F*o' 554- Draw dots obliquely, so as to make the corners and 
centers of three equal squares. Trisect 
In the b3ok : 

Draw figs. 555, 556, in the upper half of the page, and fig. 557 in 
the lower half. 





You may change 557 into curves, (fig. 558.) 
Should you prefer to make other patterns, here is a good diagram 
(fig 559), obtained by trisecting the spaces of fig. 554. 




Section 7 1 . 



Draw obliquely, two inches apart ; 
6 



4 3 
(tf) 7 I 9 (3) 

2 5 Bisect. 

8 

{c) Make a deign. 

In the book : Copy your design. 

Sanples : 




560. 





563, 



5U- 
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Section 72. 



GEOMETRICAL WORDS^ — CIRCLli, 
To the Teacher. 
Review the words : Angle, Circle, 

Triangle, Circumference, 

Equilateral, Center, 

Isosceles, Radius, 

Scalene, Diameter, 

by either writing these words upon the blackboard, the pupils drawing the cor- 
responding figures, or the teacher drawing the figures and the pupils writing their 
proper names. 

Draw and write : 



OOQ 



565. 566. 567- 

Regular hexagon. Regular octagon. Concentric circles. 
Regular polygons have equal angles and equal sides 

In the took: 
Diameter of c*rcle=4". 



/ 






■'■r\-r\ 










• — Section 73. — 

TANGENT LINES. 

A line is tangent to a circle, when it touches i 



A line is secant to a circle when it cuts or crosses i 



It is the same with 
curves ; ex. : '\ 



it ; ex, : ( J 
569. 
it;ex:Q 

570. 



Secant ; 
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In nature, leaf stems are tangent to their branches ; the branches 
are tangent to the trunk cf the tree or plant. 

Practice in all positions, drawing the straight lines first : 



In the book : 







^■■V-} 



Fig. 576. 



«. . • * • -> F)-. 577 






Details : 

Draw two-inch squares. 



Fig. 575- • 



".::As'. 



Extend diam- 



FiR. 574. 



Pn I / ! eters li inch 



^--^t-— h» beyond the 
\/ \^ I sides of the 
•'— -f--^ square. 



ia) 



{f'\ 






Height = 2j^" divided 



The lowest yi inch reserv- 
ed for stem. Make both 
sides exactly alike. 



Section 74. 



Practice off-hand in all positions. 




M 



#4' 




578. 



Do not draw any secant line. 
In the book : 
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57> 

Line in either fig. 579 or 580. 

Diameter of largest circle = 4". 

** " next concentric circle = 3" 

" " smallest " " = 

Parallel lines arc ^ of an inch apart 

Tangent curves = J^" radius. 



J/" 






581. 



Avoid : 




Section 75. 



Practice fig. 578, section 74. 
In the book : 




{aj {6) 

Line in either fig. 585 or 586, 
(c) Diameter of circle = 4" divided into i2lhs. 
(^) Tangent curves = }4" radius, as in figure 58 1. 
(c) Avoid such work as in figs. 582, 583, and 5S4. 



Section 7C. 



symm::trical tiiapeziums. 



Draw 1x2 inches ; 
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Changing the lines of fig, 587 and 588 into curves with small 
altitudes : Variations : 





5 9- sso- 5:'- 

Roseiics are made by repeating any of these or sinrilar figures 
.1 round a center: 



il^-y^l 



592. 593- 

Have you ssen leaves of these shapes ? 

They are made by changing into curves fig. 587 
and 588 and adding a stem. 

Bring some leaves of these kinds to school. 
Find out the names of the plants bearing them. 5^^. y^^. 

Draw them as well as you can. In selecting leaves for drawing, try 
to get some having both halvec as nearly alike as possible. 

In the book: Copy a rosette like fig. 592 or 593, cr leaves like 
fio- 594 and 595, writing the names of the plants from which the leaves 
have been taken. 




Section 77. 

Diacrrams. 



(«) 



0) 



• » 



5^.6. 



' I I I I I I I I I I 

^^— — — _i_- _ — _ . i—i , 
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Whenever you have to draw many dots, it saves time to use li^^ht lines. 
Make two designs. Use ih * least number of lines possible. 
In the book : Draw two of your designs. 
Oblongs = 2x4 or 2^x$ inches each. 
You may use double lines, interlacing, coloring, etc. 

Samples : 




Section 78. 





BLOCK LETTERS. 

Draw twice fig. 596 or 597. 

In fig. 604 leave off the upper row 
of squares. 

In fig. 605 leave cff the lower row 
of squares. 

Make your letters 5 squares liigh and 
3 squares wide. 

Can you print letters I, II and F Also 
letters K, X, Y and Z ? 

Draw oblique lines parallel to each 
other. 

M is 4 squares and W 5 squares uide. 




In the took : Copy fig. 604 and 605, or similar ones. 
Oblongs = 2"x 4" or 2 >^"x 5". 
Enlarge upon the blackboard. 
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Section 79. 



In the book : 



Upon the blackboard, then 




Draw fig. 607 and 608, or similar ones. 

Wcrk as in section 78. 

Can 3'ou print letters C, J, Q, U ? 

Letter P is like the upper part of B. 

Can you make oblongs three or four 
times the length of these, divide them in 
the same manner, and print your name? 
— a short motto? — ^a sign? — a title? — 
initials ? 



607. 608. 



Section 80. 



REVIEW. 



3- 

4. 



1. Draw a four-sided surface, containing one right, one obtuse, 
and two acute angles. 

2. What angles does the altitude of a triangle make with its base ? 
Draw a scalene triangle with its altitude. 
Draw : 

A right-angled scalene triangle. 

A right-angled isosceles triangle. 

An acute-angled isosceles triangle. 

An acute-angled scalene triangle. 

An obtuse-angled scalene triangle. 

An obtuse-angled isosceles triangle. 

Can you draw a right-angled equilateral triangle? 
Divide a regular hexagon into six equilateral triangles. 
Construct a regular octagon. 
Draw tangent to each other : 

Two circles. 

Two curves. 

A line and a circle. 

A line and a curve. 
Draw : 

A circle and a secant line. 

A curve and a secant line. 



5- 
6. 



8. 
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r 



9. Draw off-hand any size : 



r^ 




639. 



Tn the book: 




1. Draw from memory the figure you like best 
in Chapter VI, or any figure called for by the 
teacher. 

2. If you prefer, change vase, fig. 551, § 69, 
into a pitcher. 

Same dimensions as in fig. 551. 



610. 
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CHAPTER VIL 

FOURTH YEAR— FIRST HALF. 
Section 81. 

SYMMETRY — DIVISION OF AREAS. 

Sjrmxnetry consists in having a part of a figure match, balance 
repeat another. 



Fold a piece of paper and cut it 
somewhat like this. 




Unfold : 




6ii. 



You have two parts, exactly alike, matching^ oalancing^ repeating 
each other. These two parts are symmetrical. 

The division line made by the folding is an axis of symmetry. 



Fold and cut paper as fol- 
lows 




613. 




Unfold : 



When two or more axes of symmetry meet in a point, that point is 
called a center of symmetry. 

2 axes : 






-\ 



615. 
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3 axes: 




^ '/ 4 axes: 





617. 



5 axes 




v...:•^ 




:« 



618. 



Can you divide squares into four symmetrical parts ? Copy rap- 
idly : 



Sfflffl[lE!4>H 

S I I ^1^ Find five others, 

*~-| \\ )x ^^ careful about sym- 



619. 



Also, do not draw the same figure in different positions, and call it 

another figure, as . ^ ^ ^ ^ which is the same figure 

in two different positions 



633. 



To divide squares symmetrically into five parts. Copy rapidly ; 



SHS 





\ 



iLx: 




g§0H@ 




62Z. 



Find five more. Use curves. 

To divide squares symmetrically into eight parts. Copy rapidly *. 
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/ 


\ 


\ 


^ 



<> 






A 



622. 



Find five more. Use curves. 

To divide a square symmetrically into nine parts. Copy rapidly : 



ss0s^ 





Hss^m 



mm 








Find five others. 

Oblongs are divided like squares. 



623. 




624. 



In the book : Draw fig. 624. 
Squares = 2". Oblongs = 2" x 4". 
Divide symmetrically these figures. Improve 
with half tints, parallel lines, etc. 






i'UFIVlSESITY) 







X . 



II 
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Section 82. 

I. To divide circles symmetrically : 
{a) Into three parts. Sketch rapidly : 



® @ (D O © © © 



Find three others. Use curves. 
{b) Into four parts : 



625. 



e@.@®.@©® 



Find three others. 
{c) Into five parts : 





Find three more. 
(d) Into six parts : 





Find three more. 
(e) Into eight parts ; 



Find three more. 
(/) Into nine parts : 





626. 






627. 






628. 






629. 












630. 
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Find three more. 

2. 1 o divide equilateral triangles symmetrically into : 

(a) Three parts. Copy rapidly: 

AAAA 

631. 

ip) Four parts. Copy rapidly : 

AAAAAAA 



632. 
Find three more. 

{f) Six parts. Copy rapidly : 



AAAAAAA 



633. 
Find three more, 
{i) Seven patts. Copy rapidly : 



AAAAAAA 
AAAAAAA 

634* 
{e) Eight, nine, ten, twelve, thirteen, fifteen, sixteen, etc., equal parts. 

AAAAAAA 
AAAAAAA 



AAAAAAA 



635. 
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In the book : 




Draw fig. 636. 

Diameter of circle = 2". 

Equilateral triangle = 2" base. 

Diagonals of rhombus =2" and 4". 

Divide symmetrically the circle, triangle, and 
rhombus. Add double lines. 

The division of the rhombus is much like 
that of the square. 



In the book : 



Section 83. 



Upon the blackboard and 



Draw fig. 637. 

Diameter of circle on paper = 4". 

Make your own design. 

Divide symmetrically. 

Add parallel lines. 

Straight lines may be changed into curves, (fig. 638). 

Samples : 





638. 




Section 84. 



COMPOUND CURVES. 

A shnple curve is described from one center. (See sec. 40.) 
A compound curve has t-wo or more centera A reversed 
curve is a compound curve. (See section 69.) 



/-m\ rm^ 



With a string or a pair of compasses, / \"jj^' '*» /' '^''' \ 

describe upon the blackboard : \ ' * I / 

Line in as in fig. 645. \^^ ^y \^ / 

644- 645. 

Erase all except : ^fTTTT^ 
646. 



Digitized by 



Google 



§ 84 



INDUSTRIAL DRAWIXO. 



85 



This is a compound curve with its base and altitude. 
Notice that the altitude may not be upon the center of the base as in the simple 
curve. 

RULE 22. 

CompouDd Curves. 

{a) Draw the base. 

ip) Erect the altitude or altitudes at the proper places upon and 
perpendicularly to the base. 

{c) Move the point of your pencil several times over the path of 
the intended line 

(d) Describe the curve with a light, slow, steady stroke, stopping 
only when the whole line is finished. 

(e) Use the arm or shoulder movement. 



(/) Do not make angles. Ex : 



647. 



{g) Examine your work at the proper distance. 

ifi) It is well sometimes to sketch with broken lines. 

Making the altitude \ of the base, draw in different positions : 




Change the divisions of the base, the length and place of altitudes. 
Example : 



Make curves 1-8 and 1-6 almost straight. 
In the book : 



649. 
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650. 



(a) Draw center line 
1-2, five inches long. 
Divide it into sths. 
Make lines 1-3, 1-4, 
2-5, and 2-6 each i 
of an inch. Draw 
oblong. Draw line 
7-8. 



(h) Line 9-10 is ^ inch below line 3-4. It projects about on&- 
half of- an inch on each side of oblong. Lin: 11-12 projects one 
inch on each side. Sketch curves 3-9, \)-7, and 7-1 1-5. 
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(c) Sketch the right side of the vase, making both sides alike. Or- 
nament Line in. 

Notice that the ornamental lines are drawn closer together near the 
edges than in the center of the vase. AVhy ? 



Section 85. 



COMPOUND REVERSED CURVES. 

Reversed curves may be made with two compound 
curves by placing their bases in a straight line. 

In the same manner work in different positions : 



'vy 



?6 7Z 



651. 




In figure 652 the altitudes are J^ of 
the total height. 

In figure 653 the altitudes are \ and 
\ of the total height. 



Other compound reversed curves may be drawn by changing the pro- 
portions between the altitudes and their bases. 
In the book : 

Draw a vase of your own pattern, or one of the following : 

{a) Oblong = 2"x 5". Divide center line into 5ths. 

\h) Bases : 3-7 = 2"; 7-5 = 3". Altitudes : 9-10 = ^"; 
11-12 = I" Sketch the curves lightly. Do not stop from 3 to 5. 

(c) Make both sides of the vas3 perfectly alike. D i not round the 
curve too much from 3 to 10 and 11 to 5, in fig. 654, and from 10 
to II in fig. 655. 



\S' 



(a) 



• \ 



^ii.\^Z 



nL- 



(bj 



^ 



/3 






,--r-'- 
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654. 
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Draw oblong as in 
fig. 654 



I / 

!/■ 
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Section 86. 

ELLIPSES. 

If you have worked out faithfully the preceding chapters, you are now prepared 
to execute what is generally considered as much more difficult, although it is often 
really much less so. For instance, if you can draw a circle pretty well, you are as 
well able to draw an ellipse, an oval, and a spiral. In all these figures the motions 
are almost alike. The circle has been selected first, simply on account of the ease 
with which mistakes can be detected and corrected. 

Use paper models. Draw and write upon the blackboard 




Circle. 



How do these three figures differ from one another ? What about , 

{a) The comparative lengths of their diameters. 

{b) The angles those diameters make. 

{c) The point where they cross each other. 

{d) The comparative shape and size of the quarters of each figure. 

The diameters of an ellipse are called its axes. 



Are ellipses used in writing ? 




657. 



Practice with ellipses as you did with circles (section 49, exercise 
i). First, any size and without axes. 
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658. 659. 660. 661. 

Work figs. 659, 660, and 661 as fig. 658, changing the point of 
beginning. 



Avoid: 



00 



662. 663. 

With axes. 

(a) Draw the axes at right angles, each line 
crossing the center of the other. Example : 

(If) Following the directions for the circle, describe the elliptical 
curve precisely throagh the extremities of the axes. 



Example : 



^ ® 



654. 



With dot! : i^ ^ J\ 

665. 

Draw your ellipses in all positions, fnakingtJu four quarters symmet' 
ricaL 



Here is another way to flescri1>e ellipses : 




When one of the axes is, for instance, two lengths, and the other 
axis three lengths, the ellipse is called a 2 x 3 ellipse. 
Can you draw 3x4* 3x8, 5x8 ellipses. 
In the book : 

{a) Oblong — 3 X4j4 in. 
Inscribe a 2x3 ellipse 
within the oblong. 
(p) Divide each axis into 
6ths. Describe a small 
ellipse in the center. 



* / 1 '\ ' 


1 / I » • 

1 / T \ 1 


\ : \ 

1 \ T / 





(a) 



{l^ 




(r) Double the lines and line in. 
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Section 87. 



OVALS. 

Practice the oval as ycu did the circle and the ellipse : 
I St. Any size. 

2d. Of a given size, with diameters. 
3d. Enclosed in a rectangle. 

4th. In different positions, and beginning the curve at different 
points. 

Can you draw 1x2, 1x3, 2x3, ovals? 



Here is another method of drawing ovals : 




In the book : 



Draw upon the blackboard and 



• 

1 
— -f 


, ^ 


^ „ 


1 

1 


1 






J 


1 






1 


' 








i 








1 


- w 


" 


'T * 







Height = 2j4" each; 
divide into 3ds. 

Width = yz of the 
height 

{a) Draw fig. 669. 

{b) Finish like fig. 670. 



669. 



670. 



Section 88. 

SPIRALS. 

is a spiraJ. It consists approximately of semi- 



Draw four circles ; divide their diameters into 4ths ; through the 
points of division describe the following spirals : 
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67a. 673. 674. 675- 

Now, leaving out the circles, divide a line into 4ths and draw fig. 
676, with one steady stroke ; («), {b\ {c) represent the spiral at its 
different stages 




In a similar manner describe spirals, figs, ^^-^v^ 
^77» 678, and 679. 




(a) [h) (c) Kd) 679. 

Fig. 679 shows, also, how a spiral is an extension of the compound 
curve. 

Beginning in the center, draw : 



.-..^-. ^,. 



^... 



(a) (b) 



In the same manner : 




Off-hand, without any line or dot, describe a spiral of any size, be- 
ginning at the outside or at the center. Keep your curve always at 
the same distance from that part of spiral drawn in the first revolution. 

The ellipse and the oval furnish us with other kinds of spirals, ex. 
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in nature, spirals are seen in young fern leaves, tendrils of climb- 
snakes, 
: used in bed 




684. 6?5. 

Bend wires into spirals. Combine two of them, of the same or of 
different sizes and shapes. Beautiful combinations are thus obtained- 
In the book: 



tz^z: 



Y V 







I--W- 


^--I — «. 




~ ~i 


1/ 


\"' 


^\''^ 


■s. 1 


r^ 

u 


y>* 


I' 


M 


S 




- Jj 




Draw fig. 687 and 688, or similar ones, taken from iron fences of 
spiral patterns. Oblongs = 2" x 4 >^" each. Small borders = i^"" 
each. Inner squares and circles = i J^". 



Section 89. 



MODIFYING CORNERS. 

To make something better than a common square corner, work as 
follows : 



I. Pour dot oomera 


- 




- 


or better 








» • 




C89. 


690. 








c 


op] 


y- 














r* r" 




• 1 — 






•^ 

























Find three others. Do not draw curves. 
Improve them by drawing double lines. 
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A 



692. 



2. Nine dot oomers : ... Copy rapidly. 



C93. 



^ 



^ 



3f 



KT 



rF 



f€ Fl 'Q. a k^^ — C^ 



•cB- 



^ 



694. 



5. Sixteen dot oomers : 



^1 — yf= if 



Find three more. No 
curves. 

Improve by double lines 
and interlacing. 



695 



Copy rapidly. 



•ffi- •^- Sf= s 



ffi — 



Digitized by 



Google 



89 



INDUSTRIAL DRAWING. 



93 




^§£_p= SS= 



C96. 



Find three more. No curves. Double lining and interlacing. 



4. Twenty.five dot comers : 



Copy rapidly. 



697* 




698. 
Find three more. Improve them. 
Comers with 36, 49, 64, etc., dots are too complicated to l>e used here. 

In the book: 



699. 



uj 



Tl 



n 



^: 



E 



r?; 



L- 






nH 



B 






n 



701. 



Draw the eight cor- 
ners you like best. 
Select corners having 
few lines. Do not use 
curves. Improve with 
double lines and by in- 
terlacing them. 

You may use any of 
the following diagrams. 
Fig- 699 shows how to 
divide the page and 
space the dots. 



/' H'?' V* T TT ■?? T ^ 7 '^ T V 
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Sample page of 
corners. 



a 



X.- 




,=^ 



^ 



In the book : 



Section 90. 




Squares = 2". 
Oblong = 2"x 4'. 

Modify the four corners of each figure. 

Do not change nearly the whole sides into 

corners. Make the four corners of the same 

figure alike. If you find it difficult to repeat the 

same pattern in the four corners, copy that 

'"*' pattern upon a separate piece of paper, which 

should be turned about and placed before you in the position 

wanted for each corner. 

If time allows, divide symmetrically each figure and improve it with 
double lines. Do not use curves. 



Section 91. 



Select some of the simplest 
straight-lined corners to change X 
into curves. 

Example : 

Changed into curves : 



T — ^ 



706. 



707. 



q — Q 



708. 
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^ 



Improved. 

,^^^= /^^= ^^ n 



r 



^ 




Other improved corners. 

^ If — 




r 







712. 



In the book : 

Draw eight curved-lined corners, arranged as in one of the dia- 
grams fig. 700, 701, or 702. Improve them with double lines, inter- 
lacing, shading, or coloring. 



Section 92. 



In the book : 

Draw diagram fig. 704, and follow closely rules given in section 90. 
The only difference is the use of curves for the corners. 



Section 93. 



MODIFYING LONG LINES. 



Long, parallel, unbroken lines are 
monotonous. (See fig. 713.) They should 
be broken symmetrically, (See fig. 714.) 




713. 
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Copy rapidly these upper sides of squares (fig. 715). Change the angles (figs. 
716 and 717). 

. A 




7I3« 



Work in p 
the same 
manner : f- 



r 



s^^ 



J-S/T. 



^ 



X 



JL 



^-1-, 




716. 



717. 



Improve. Example • 



Ry^ 



f^ 



719. 



Many patterns are made with the X and XX- 



X 



3^ 

3^ 



«c 






^c 




Change the lines of a few of these patterns into curves. 

i In the book : 
Divide your page into 4ths, and in each space draw one or two of 
the above or similar patterns. Improve them. 
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Section 94^ 



In the book : 

Draw lightly fig. 704, section 90. 

Modify the middle of each line. Make the four sides of the same 
figure alike. 

Do not modify nearly the whole side. 

If time allows, improve the area of your figures. 

Samples : 




723 



7*4. 





725- 7^6. 

Could you make a design for a breast-pin? — a card receiver ? — a silver platter? 
or anything you can think of which will illustrate this section? Of course, a 
rough sketch of the above should be made beforehand, as you are not allowed to 
erase in your book. 



In the book: 

OIA 




Section 95. 



7«8. 



Copy lightly fig. 728. 
Circle = i* radius or 2" diameter. 
Equilateral triangle = 2" base x i^" altitude. 
Ellipse = 2" X AtVz"* 
Modify the outlines of these figures. 
Do not break the circumference of the circle into more 
than 2, 3, 4 or 6 places. 
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728. 




729. 



733- 



Treat the ellipse 
nearly like the cir- 
cle. 








Section 96. 



REVIEW. 

Describe: 

Three concentric circles. 

An ellipse. 

An ovalo 

A spiral. 

A compound curve with its base and altitude. 

A reversed compound curve with its base and altitude. 
Divide symmetrically : 

A square into four parts. 

An oblong into five parts. 

A circle into three parts. 

An equilateral triangle into six parts. 



Digitized by 



Google 



§96 



INDUSTRIAL DRAWING* 



9» 



Draw : 

A 4 dot corner, (straight lines). 
A 9 " " ** " 

A i6 " " . " " 

A 25 " " " " 

Change the above into curves. 
, Modify : 

The sides of a square. 
The sides of an oblong. 
The sides of an equilateral triangle. 
The circumference of a circle. 
In the book : 

Improve fig 732. 
Square = 4". 

Circle = 3'' diameter, or any other dimension. 
Modify corners, middle of lines, draw parallel line^ 
etc 

Sample : 





Instead of the above, you may improve figures like the following* j 



734- 



73S« 736. 



737- 
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SECTORS — ^DEGREES. 



Draw and write : 
V/hat is a radius ? 
What are radii ? 
What is an arc ? 
What is the name of a figure 
bounded by an arc and two radii ? 




738. 




739» 
Quadrants 
(or 4ths). 




Describe a circle and divide it into four equal 
sectors. Write the individual name of each of these 
sectors. 

Draw and write : 

What IS a sextant ? 

What is an octant ? 

V.'hat is the name common to 
quadrants, sextants, and octants ? Sextamffeths) . Octams '(8ths) . 

If you should divide a circle into 360 equal sectors, what individ- 
ual name would you give to each of these sectors ? Ans. : A de- 
gree, 

Tnis mark («) means degree. Example: 4'' reads four degrees. 

The arc of such a sector is an arc of a degree, (i") 

The angle of such a sector is an angle of a degree. 

How many degrees in a circle ? In a quadrant ? In sextant ? 

How many degrees in the arc of a quadrant ? 

How many degrees in the angle of a quadrant ? 

What is the name of an angle of 90" ? Ans. A right angle. 
What is the name of an angle of more than 90° ? 
What is the name of an angle of less than 90° ? 
Draw a right angle in eight different positions. 



In an octant ? 



C 



743. 
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Let the two sides of each angle be perpendicular to each otbeia 
To construct an angle of 45** draw: 

(a) A quadrant, (d) Bisect it 
i^/^y (c) See that the two halves are equal. 

Draw lightly and rapidly. 



743' 



S^ 



;% ! 



'^^^ 'K^I [4^ i^^ 



744. 



Draw angles of 30" in twelve different positions. 

"^^ ' ^/' ^ [^ [? ^' K^' ^"'^'^ °^'"" 



745. 



Draw angles of 60** in twelve different positions. 

^^' /soKl ^\ '^'^y^N [^i>^ Find the others 



7460 



On a two-inch base construct an equilateral triangle. 



Ex: 




In the same manner draw 



748. 749. 

These examples should be four to six times larger upon the black* 
board 
In the book : 



Diameter of circle = v^^:)^y 



'2 inches. 
Base = 2 inches each. 





tt^* 



75«* 
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Section 98. 



QUADRILATERALS. 

The r^ht angle is the natural standard of comparison for the oth- 
er angles. This is why we are using the quadrant to find out angles 
^^ 3o> 45i and 60 degrees. 

Before taking up the quadrilaterals, let us drill upon the drawing 
of lines parallel to the sides of given angles. 

L^X /// Examine at a distance if your lines are 
Draw : J^- -• /// really parallel. 



Work out rapidly, though carefully : 7 > / / ^>^ 

752- 75> 

754. 755- 756. 

Quadrilaterals. 

Draw and write : 



n [ZD Z7zzz7z:2^ 



Square* Oblong* Rhombus, RJtomboid, Tra^soid.- Tra^ziutfu 

757. 

How many sides in each of these figures ? How many angles ? 

Which quadrilaterals have their opposite sides parallel? 

Which quadrilateral \i^ only two sides parallel ? 

Which quadrilateral has none parallel ? 

Which have four right angles ? (Rectangles. ) 

Which two have four equal sides ? 

Which have two of their parallel sides longer than the other two ? 

With wooden toothpicks make a square upon your desk. Change 
it into a rhombus. 

Make an oblong with toothpicks. Change that oblong into a 
rhomboid; — ^into symmetrical trapeziums. (See fig. 587 and 588.) 

What kinds of angles in a rhombus ? In a rhomboid ? 
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What is the difference between a square and an oblong ? A square and a rhom- 
bus? A rhombus and a rhomboid? A trapezium and a trapezoid ? An oblong 
and a rhomboid ? 

Draw and write : 



(a) (^) 758 (Rhombus.) 

(«) 760 (Trapezoid.) 

Can you draw, using any angle : 



(5) 759 (Rhomboid.) 



(«) 




761 (Trapezium..) 




i\0\ 



762. 763. 764. 

With the following angles : 



765. 



766. 



i/^i^<ik;^ ^A / '\Jo 



767. 



768. 



769. 



770. 



<yo'\ I 



^T A U;.- ^ /^jT^ 



771. 


772. 


773. 


In the lx)ok : 


f^ 


A. 




Rhombus. 


Trapezoid. 


Draw : 


A 
Rhomboid. . 


A 

Trapezium. 


Under each figure write neatly its proper name. 




QAnfinn QO 




SPIRALS. 





774. 



Read rule 22, section 84. 
Draw : 



'g)'gXd 



775- 



The curves should be tangent Repeat in all positions. 
Irregular forms are cften enclosed in regular geometrical figures, as 
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squares, oblongs, circles, etc., in order to find out more readily the 
differences of their lines in direction and distance. 



Ex.: 



L' 



776. 



Lines are not always measured by inches and feet. Any other 
length may be taken as a unit Thus, a length may be contained 2, 
3, 4 times into another. 



This oblong 



is 3x5 lengths. 



Draw lightly and rapidly : 
Oblong, 5x6 lengths. 



i5LENCiTH5 



\ T 
I 



(a) (3) 

Work in the same manner : 
Oblong, 3x10 lengths. 



Kc) 




Triangle. — Base = 12 lengths. 
Altitude = 5 lengths. 




If possible, bend pieces of wire into spirals, and mount these and 
similar patterns with putty, soaked peas, or hair wire. 
In the book : 

Draw to any convenient size any of the foregoing figures, or others 
of the same kind you may find or invent. 



Section 100. 



Angles are often used to determine the course of irregular curves : 
with angles the surveyor maps out the meanderings of creeks and riv- 
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ers, mountain sides, etc. ; the artist blocks out the heads and bodies 
of animals, foliage, etc. 
The ribs of an ivy leaf make angles of about 60 degrees. Ex : 






/ ^'V V 



I 




• 



■i'l 



--L-^ 



I 




781. 782. 

Angles of any number of degrees are made besides those of 30, 45, 
60, and 90°. 
Can you draw angles exactly like these ? 



At arm's length, compare your work with 
these figures. 




a 



783. 



Note. You may draw these angles with long or short lines ; the 
length of a side has nothing to do with its direction. 



Block out and draw : 
(Morning glory leaf.) 



Bring to school other kinds of leaves. Block them out, using proper 
angles, and draw them. Select leaves having their two sides as nearly 
alike as possible. 
In the book : 
^ I jj Draw one blocked-out leaf in space A ; another in B; 

! in C, draw a border of leaves. You may copy the 

^ following : 










I 
I 




785. 
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Change into curves 




Sketch rapidly: 



Notice that ornaments always take the shapes of lines surrounding 
them. 
In the.book : Draw : 
Square = 4". 

You may change the ornaments in pattern 789 
for any other made from fig. 786. Those orna- 
ments should be smaller and lighter than the 
frame lines. Try to have them all alike and of 
the same size. You may omit some of them, but 
your work should be symmetricaL 




T 
4-' 



Section 102. 

\ -L 

\ I 

V T 



^/^.+ 'ft 

! f ' 

(a) 



/j^-^'j'-j/^ 



♦-- + 



-+-1- 



\ . T I 

^1 L - J 

(b) 




790. 
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(a) Line 1-.2 = 6" divided into 3ds and afterwmrds into gtbs. 
Line 5-6 = 3". 

Lines 7-8 and 9-10 == 2" each. 
Line 11-12 = i\ 
Line 13-14 is nearly 4", 

(^) Line 15-16 = 2". Sketch left side first. Make both sides 
alike. 

Section 103. 




DRAWING OF SOLIDS. — OBLIQUE PROJECTIONS.* 

Models must be used in the drawing of solids. If you cannot 
make or procure them, do not lose your time in attempting to learn 
the following sections by simply copying printed sketches. 

Models are easily made of paper, soft wood, soap, clay, wax, putty, 
of soaked peas, and wire or toothpicks, of vegetables like potatoes 
turnips, etc. 

Ordinarily they should be made at home or at recess time.f 

THE CUBE. 

Paper pattern, fig. 791. 
(a) Fold paper upon dotted lines. 
(^) Cut it upon full lines. 
(c) Shaded surface to be folded in and 
pasted. 

Skeleton pattern made of soaked 
791- peas and wooden tooth-picks (or wire). 

♦Although favoring very much artistic or conic perspective^ in model drawing, in- 
dustrial or cylindrical perspective, also called oblique projections^ has been adopted 
in these Outlines on account of : 

1. The simplicity of its rules and of its execution. 

2. Its adaptability to the wants of mechanics who can work from the latter and 
not from the former. 

When public opinion shall give drawing its due place among other studies, more 
time shall be devoted to this science ; then artistic as well as industrial perspective 
shall be taught. As it now stands, something has to be sacrificed. The aitistic 
has to yield to the industrial. 

t ** One half of the difficulty of these drawings will disappear if the teacher has 
small pieces of wood properly cut for illustration. With a sharp knife they can be 
quickly made from soft wood. Every school has its boys skilled in the use of the 
knife, who would be pleased to prepare the models.*' ....** There has been, in 
schools, altogether too little education of the hand for the good of the head even." 
....** If the pupil, instead of simply copying the given examples, makes use of 
models, he Ayill not only draw the example more readily but will be enabled to 
draw any modifications which may be required." (Charles B. Stetson. ) 
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The peas should be soaked over night, and left to dry about one hour before 
using them. 



(a) Make two squares. 



nn 



792. 



(If) Insert perpendicularly a toothpick in each corner 
of one of the squares lying flat upon the desk. 



(r) Turn this over and insert the oth- 
er ends of the tooth-picks into the cor- 
ners of the second square. 



Put a solid cube upon your desk : 

How may faces? Count them. 

How many edges ? Count them. 

How many corners or points ? Count them. 

Name the faces always in the following order 




/ Front. 
'* \ Rear. 



2. 



FnoNT 



l^t^f\. 



( Upper. 
\ Lower. 



f Left. 
1 Right. 




6. 


K 




4. 




/ 


8. 


^ 




1. 




ry 


2. 


. 




2). 


/ / 


\A 


1. 


V 




5. 




\ 


9. 



Now, imagine there is upon 
your desk a frame (or board), 
fig' 797> standing vertically, 
with its center directly oppo- 
site your sight, and its low- 
er edge parallel with the up- 
per edge of your desk. 

Keeping four faces of the 
cube vertical, and the front 
and rear parallel, to the imag- 
inary frame : 

(a) Move the cube in po- 
sition I (center of board). 
You see one face of the 
cube only. 
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{b) Move the cube into positions 2, 3, 4 and 5. In each of these 
positions, you see tTWO faoes. 

{c) Moving the cube into positions 6, 7, 8 and 9, you see three 
facea 

Which face do you see in position i ? 
Which faces in position 2 ?— 3 ?— 4 ?— 5 ?— 6 ?— 7 ?— 8 ?— 9 ? 
Positions i, 2, 3, 4 and 5 are seldom drawn, because they do not tell enough 
about the cube. 

RULE 23. 
{d) Make and use your own models. 

(b) Do not draw any dot, line or face until you see it in the 
model. Ask yourself : Which faces do I see ? 

(c) Ordinarily draw blocks in positions 6, 7, 8 and 9. 

(d) Make all your oblique lines parallel. 

(e) Do not make the farther end of a cube or prism larger than its 
front. 

(/) When your sketch is made, turn your paper about opposite 
your eye to obtain different vie'ws of the model. 
To draw a cube : 
(a) Place your block in position 7 upon yoiir desk. 



(b) Ask : W^hich faces do I 
faces. 



see? Ans. Front,, upper, right 



(c) Draw front : 



798. 



(//) Now, taking together the names of the other two faces, uf>per — 
righ/, draw your oblique lines towards the upper right comer of 
your paper or blackboard. 
Remember to draw your oblique lines parallel. 
In the cube, make them all of the same length.* 
/ a A W Make line 8 parallel to line 2, and line 9 par- 
y£_V^ allel to 3. 






Avoid ; 



799- 




800. 



* In some treatises, oblique lines are more or less shortened. On account of its 
simplicity, we have adopted the method of Prof. S. E. Warren, making front and 
oblique lines of an equal length. ^ >^, 
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Draw this again, with oblique 

lines, making angles of 45** with j . 

the front lines. 

(a) (b) 

Move your cube in position 9. 
Light and quick work. Which 
faces ? Draw parallel lines. 

{a) (b) 

In position 6. |K/'' 

Which faces? Parallel I I I y ^' 

lines. 




v\ k:^ 



(«) 



{b) 



In position 8, 
Which faces? Parallel 
lines. 



D '-l 



''4 



803. 



'■A 



(a) {^) {c) 804. 

In the book : 

U\'-'{n ■ 

' vljJ v / I y^ inch squares and lines. 

Oblique lines making angles of 45* with front 

lines. 





805. 



Models ! 
Paper : 



- Section 104. 

SQUARE PLINTH. 




Toothpicks and soaked peas or clay. 



Dimensions : 
Short lines = i". 
Long lines = 3". 




807 



806. 



Mount these models like those for the cube, section 103, 
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Ill 



Read rule 23. 

Place the model in positions 7, 9, 8, and 6. 



r 



/ 



At angles of 30° 



^^<'"i 



/^ 






809. 



80S. 



Angles of 6o% 

81Z. 



8io. 

Work in the same manner : 

. ^^^ Remember to turn slowly your work at a 

*'-/a5' distance, and notice how the same figure ap- 
"" -W pears to change as each side becomes the low- 
(/y er side of the paper. 







813. 



In the book : 

Copy four views of this block, in positions 
6, 7, 8, and 9. 

Dimensions : Lines = )4" and i j4". 



Paper Model : 



Section 105. 

SQUARE PRISM. 



Skeleton Model : 




Dimensions ij4" and 3". 



C13. 8'4' 

For mounting, cec cube, section 103. Read rule 23. 
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1^' 



CGO-- 



We will call the method we 
have used so far the ist method ; 



\ \ U^ ^ see fig. 815. 

^ ^ 2d method: 

Use skeleton models. 



CZA 



^9) 



^^^ Imagine the block to be trans- 



8x5. 



parent like glass (or your skele- 
ton model), permitting you to 
look through it and to see all 
its lines and points. 



In sketching the following blocks make the front and rear alike 
Avoid making the rear larger than the front. 




{a) Kh) (0 819. 

Use I St method when the oblique lines are short, and 2d method 
when the oblique lines are long. 
In the book : 
Copy as usual any four of the preceding figures. 
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Mount as usual : 
Paper Model : 




Section 106. 

OBLONG PRISM. 



Dimensions : 



1x2x3. 
Any size : 
1x2x3 

lengths. 



Skeleton Model : 




8 CO. 



82Z. 



^ 



^''^- 



By istnaethod: r 




Which faces? 
Parallel lines. 



By 2d method : 



822. 




Turn about for other views. 



In the book : Copy four views. 
8 



836.- 
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Section 107. 



Read rule 23. 
Paper Model. 



Skeleton Model. 




Dimensions : 
Lines, i'\ 2", and 3" 




828. 



Divide front and draw : 



L-L-J I 1 



By I St method : 



By 2d method ; 

(a) 



J 



c^ 



829. 



tk 



ft& 



&& 



fe 



^ 



830. 



831. 



(^) 






I . ^ 



832. 



I • 



^601 



Work in the same manner : 




Ex: 
I St method : 



^M&}i^ 



835. 
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2d method: 



In the book : Sketch four views. 




Section 108. 



Read rule 23. 

Out of soft wood, soap, clay, etc., make one or more of the fol- 
lowing models : 



Fronts : 



- f -I- -, 



&\^ME 



P37. 



Use 1st methcd ^when you have to draw short oblique 
lines, and 2d method for long oblique lines. 



I St method : 



t^fe 



83S. 



In the same manner ; 



wra 



^ZbJ 







2d method : 



839. 




Draw these blocks 
8 
see 
three dimen- 



jiZf iri positions 6, 7, 



In the book : Sketch four views of these \ 



Seotior 



t 



Read rule 23. Make models j 
Work as in section 1 oS. 
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Fronts : 



method : ^^ 



SHtiic^^®: 




842. 
2d method: 




In the book : Sketch four views. 



Section 1 1 0. 



Read rule 23. Make models. 

Divide oblongs, and work as you did squares in sections 107, 108, 
and 109. Ex : Fronts : 



Cb^ C^ b^ 



844. 



Q^^"lT; D=a [^ 



c^ '<y=^. '<^. [±^^ chy 

845. 
Work by the ist and 2d methods. Positions 6, 7, 8, and 9. Do 
not draw all these models. 
In the book : Copy any four views you like best. 

Section III. 



Step by step we are learning how to draw irregular blocks. Many 
may be made by dividing squares and oblongs unequally. The 
models used in the preceding paragraphs are altered thus : 
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(<») 



B[L'[^'^'/>^ 



846. 



(3) 



[Lz.[>S 



847. 



io 



kd) 



In {a), {b), (h) and (/) the 
fronts are divided into four, 
and in (.),(^), (.),{/) and (^) 



r-1 ' TT n n rpn ^"""^ '"^ ^'^' ^^^' ^'^' ^^^ ' 

jj [3 - 1 . 1 1 — 1 1 I I 1 1 into nine unequal parts, 

Select a few of the figures 
n — n r' K fnTJ ^~~\* P\**"^^^^ ^P^^ ^^^se divisions, 
LrnJ ri r. S~/! L kr I y^^ and draw them in positions 6, 



848. 









00 




u-) 


• 






1 










(') 


■ 1 










I 


— 







(A) 



849. 

In the book : 

Draw four of your sketches. 



7, 8, or 9. 

Fig. 849 presents 
new divisions of the 
fronts. 



sa 



Section 112. 



REVIEW 

1. Divide a circle into : 

Quadrants. 

Sextants. 

Octants. 

2. Can you fit : 

A square within a circle ? 
A regular octagon within a circle ? 
A regular hexagon within a circle ? 
An equilateral triangle within a circle ? 

3. Draw in eight different positions : 

Angles of 90**. 
Angles of 45°. 
Angles of 30°. 
Angles of 60°. 
<.. Construct : 

A rhombus upon diagonals i^" and 2^" respectively. 

A rhombus with 2" sides. 

A rhomboid with sides respectively i^" and 2}4" 
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5. Construct : 

A rhombus with angles of 45 ** and I35^ 

A rhomboid with two of its angles of ^o", 

A trapezium with angles of 45° and 60** at the base. 

A trapezoid with angles of 90° and 60° at the base. 

6. Draw from memory : 

An ivy leaf. 

A figure with compound curves. 

7. Sketch in any of the positions, 6, 7, 8 and 9 : 

A block i"x ij^"x 2}^\ 
Two steps. 
Three steps. 
The letter H. 
The letter T. 
A cross. 
In the book : 



Draw several of the foregoing 
sketches or fig. 850, in positions 6, 
7, 8 and 9, 




•s 



850. 



END OF THE FIRST PART 






ow* 



^^iTJr:^- 



Digitized by 



Google 



Digitized by 



Google 



UKIVEESITY OF CALIFOENIA LIBEABY, 
- BERKELEY 



THIS BOOK IS Dins ON THE LAST DATE 

\ STAMPED BELOW 

Bookfl not returned on time are subject to a fine of 
50c per rolume after the third day oyerdue, increasing 
to $1.00 per Tolume after the sixth day. Books not in 
demand may be renewed if application is made before 
expiration of loan period. 



m 15 ^^'^ 



''UG 6 



W23 



*VC, 



!r it 






h 'u- 



SfP"4 193 



20m-ll,'2a 



Digitized by 



Google 



YC K78 




■^ 



UNIVERSTTY OF CALIFORNIA UBRARY 




Digitized by 



Google 



112 



INDUSTRIAL DRAWING. 



§105 



We will call the method we 
have used so far the ist method ; 
^ ^ see fig. 815. 

2d method : 
Use skeleton models. 
Imagine the block to be trans- 
parent like glass (or your skele- 
ton model), permitting you to 
look through it and to see all 
its lines and points. 
In sketching the following blocks make the front and rear alike. 
Avoid making the rear larger than the front. 





(a) {b) [c) 819. 

Use ist method when the oblique lines are short, and 2d method 
when the oblique lines are long. 
In the book : 
Copy as usual any four of the preceding figures. 



Digitized by 



Google 



§ 106 



INDUSTRIAL DRAWING. 



113 



Mount as usual : 
Paper Model : 




Section 106. 

OBLONG PRISM, 



iL Dimensions : 



1x2x3. 

Any size : 
1x2x3 

lengths. 



Skeleton Model : 




8co. 



821. 



w. 



^^M*' 



By I St method: p- 



m\ 



Which faces? 
Parallel lines. 



V A 



By 2d method : 



822. 




Turn about for other views. 



In the book : Copy four views. 
8 ^^ 
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Section 107. 



Read rule 23. 
Paper Model. 



Skeleton Model. 




Dimensions : 
Lines, i", 2", and 3" 




828. 



Divide front and draw : 



, L-L-J I 1 



By I St method: 



By 2d method : 

(a) 



R 



£29. 




ft& 



feS) 



© 



Cb 



830. 



831. 




...J 
I I 




M::. , , 



832. 



» L., 




Work in the same manner : 




Ex: 
I St method : 



^&&}(3 



83s. 
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2d method: 



In the book : Sketch four views. 




Section 108. 



Read rule 23. 

Out of soft wood, soap, clay, etc., make one or more of the fol- 
lowing models : 



Fronts : 



- I- -. - , 
,- f ... -, 

L. X _• _ I 



P37. 



.^:ME 



Use 1st method when you have to draw short oblique 
lines, and 2d method for long oblique lines. 



I St method : 



r^fe 



83S. 



In the same manner : 



^^ 



^171 



\2J 







71 



2d method ; 




839. 

Draw these blocks 
in positions 6, 7, 8 
j^"j_ I and 9, so as to see 
their three dimen- 
sions. 



In the book : Sketch four views of these solids. 



Section 109. 



Read rule 23. Make models out of wood, soap, clay, etc. 
Work as in section 108. 
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1st 
method 



Fronts : 



ftHti^Qb^® 




842. 
2d method: 




In the book : Sketch four views. 



Section 1 10. 



Read rule 23. Make models. 

Divide oblongs, and work as you did squares in sections 107, 108, 
and 109. Ex : Fronts: 

■. l n=3 n^ \:±:i 'c::^ 

i : ; Q^ H^: D=a 



[X] :o' :cs^ [±]^: (1^ 

845. 
Work by the ist and 2d methods. Positions 6, 7, 8, and 9. Do 
not draw all these models. 
In the book : Copy any four views you like best. 

Section III. 



Step by step we are learning how to draw irregular blocks. Many 
may be made by dividing squares and oblongs unequally. The 
models used in the preceding paragraphs are altered thus : 
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(<») 



BD^'[>b'^/N. 



846. 



(3) 



<c) 



[L=:"[2^- 



847. 



EHOO 



In (a), {b), (h) and (/) the 
fronts are divided into four, 
and in (.),(^), (.),(/) and (^) 
into nine unequal parts. 

Select a few of the figures 



{d\ 



P~n r^^ f1~rj r^'* Pv ••made upon these divisions, 



848. 



(') 



00 






* 









ie) 















(A) 



and draw them in positions 6, 
7, 8, or 9. 



(0 



849. 
In the book : 

Draw four of your sketches. 



sa 



Fig. 849 presents 
new divisions of the 
fronts. 



Section 112. 



REVIEW 

1. Divide a circle into : 

Quadrants. 

Sextants. 

Octants. 

2. Can you fit : 

A square within a circle ? 
A regular octagon within a circle ? 
A regular hexagon within a circle ? 
An equilateral triangle within a circle ? 

3. Draw in eight different positions : 

Angles of 90°. 
Angles of 45°. 
Angles of 30°. 
Angles of 60°, 
<• Construct : 

A rhombus upon diagonals i^" and 2]^" respectively. 

A rhombus with 2" sides, 

A rhomboid with sides respectively i^" and 2>^" 
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5. Construct : 

A rhombus with angles of 45** and I35^ 

A rhomboid with two of its angles of 3b\ 

A trapezium with angles of 45° and 60° at the base. 

A trapezoid with angles of 90° and 60° at the base. 

6. Draw from memory : 

An ivy leaf. 

A figure with compound curves. 

7. Sketch in any of the positions, 6, 7, 8 and 9 : 

A block i"x i}4"x 2}4". 
Two steps. 
Three steps. 
The letter H. 
The letter T. 
A cross. 
In the book : 



r\; 


«• 


.M^ 


H 



Draw several of the foregoing 
sketches or fig. 850, in positions 6, 
7, 8 and 9. 



850. 



END OF THE FIRST PART 






ow* 
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